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low (cru.tal) heaL lource, Helthar wceaeh f“ u 
cruital .tret china were llkelv to have beat 


cruital stretching were likely to have be* ^ 
la the formation of tho HI I listen Ia«tn.(S" k ‘ 
thermal, Willi, ion Busin, 1 lihoaphore). 
Tectonics, Pap.r 3T1833 


»170 Structura or the llthospbaia 

STRE88 AMD RELAXATION TIM IH THE VISCOEUSTU 

LI1B0SFHERE I Iff esses from THE OUTER TOPMIAWB 

F ” 9l * kl ld * t Ocean Rasn.rch InstlcuC, Unlvo* 1 


Tciyo, Bakano, Tokyo IB*, Japan) 

“■ deformation of a thin vlacoalaatlfl pl«* 
“■welly analyaad by uaa of an aquation that J* 
derived trttli an artificial swaption of li* 
roleeon e redo equal to 1/J, It la ehoan Is I 
■"E? T th " t ■ -lapla craecmant eppllceble » f 
arbitrary value of Polesoa'a ratio is pOl«lM- 
introducing ■ saw variable thst represant* <•*, 
pteseura gredlant be eve in the tap and bolt— 
plate. In thla treamnt, a cine-dlmeniionsl 
■tstlonary deformation of moving plate la !<•*• 
tnple analytic equation. This aquation Is ■•* 
■nHyae rha bach yen try of tbs niter rop^riphj 1 
■semen! of Iha dtap-aea tree the I. Hie eself**' 
r«*eale that the Utho.phare In the westers TH 
r ranches Is subject co an axianalanal- horlwal* 
force of 100 HFe sr greater. The horlsnstil b 
J* 11 ,!* ““ rb lase or awn ccaprsif ive In th* •** 
i. JI tr - neh ®s. To prevent herlxontel I* 1 ** 

beading scran from being extraordinarily L*T* 

"Mwoll relaxation tie* of tbs plsta must »• * 1 
r shorter, and the ef fectlvs viscosity meat R* 
fs>a or leee, 

J. Caophye, Rax,, g, Pnper 4BOOM 


General or 
Miscellaneous 


fn *«3*«il StglneietinS 

Bity ' CWo * 

hi!* •» preeertted ler, the eff 

. mi,S*? 1 f l0 5. O * 1 * ;utatlon 01 **■ £t8 > u 

S ' a **^! nt IT At - '*8f« othw easfnneriti 
*t. tnhnique cq&liM the ad 
with the cceputatlcfml i 
oTu?L^| F y i ? r *0 qwnti! 


J. '.-. TTetlBCOtHU The quwit 

■**»! •“ 9lv*n. An 
• Py ti-qutncy bt a ei^Mi at am 


o i ia^n a i*« clalon t" 111 

“ bhO Lrananutec pewer 
ZI - fftylr l * r trRnrfono, wrt, window fi 
*•<•810 

. J. Sc, ‘* fadef AS0090 *.■ 


^V- 


February 7, 1984 Eos 



Iridium at Kilauea 

Tmcc-elemeni anumalies observed in rocks 
located siraiigraphically at die Cretaceous- 
Tertiary boundary are considered significant 
evidence that the boundary is a record of a 
large meteorite impact {Science, 20S, 1 095— 

1 1 OS, 1980). In particular, trace meials, in- 
cluding iridium and other members of the 
platinum meials group, are thought to be en- 
riched in rocks alien to the earth's surface. 
These elements are indeed enriched in meie- 
orites relative to eardi crustal rocks, but new 
evidence from analyses of the January 1983 
eruption of Kilauea suggest that the analogy 
may be invalid. W. H. ZoIIer, J. R. Parring- 
ton, and J. M. Phelan Kotra reported neu- 
tron activation analyses of airborne panicu- 
late matter collected at the Manna Loa Obser- 
vatory and found “strikingly" large 
concentrations of iridium in addition lo ele- 
ment concentrations expected from volcanic 
emissions [Science. 222. 1118, 1983). The only 
other platinum-group trace metal analyzed 
was gold, which was also found to be anoma- 
lously high. They concede that they need 
more data of other platinum group elements 
and more data on other volcanos, but the im- 
plication is that the Greiaciom-Tcrtiarv 
boundaiy may well he volcanic, nut due to a 
large meteorite impact. 

The matter of the effects of Urge meteorite 
impacts cm the earth's stir face probably will 
not be settled by this study, and the question 
of the oiigin of the Cretaceous-Tertiary 
boundary probably will not be answered satis- 
factorily either. What is important to be 
learned from the Kilauea results is that trace 
element constraints, often thought to be su 
tightly bound, require broad geological analy- 
sis for their i liter preta lion. Meteorites and 
the processes aitendetu to their origin me not 
understood, and yet it has been acceptable to 
assume their pristine role in our solar system 
and in setting standard element concentra- 
tion levels nf primordial matter. More mean- 
ingful for Zollcr et a!, was to look at cniich- 
men l factors of Kilauea plume samples i da- 
tive to Hawaiian basalt, milter than, sav, only 
to chondrites. For example, die iridium lu 
aluminum ratio in the plume samples was 
round to be I7,0u0 times that of Hawaiian 
basalt. 

ZoIIer et al. were careful nut to ovci state 
the value of their observations as they may 
reflect on interpretations of the Crctncioits- 
Tertiary boundary. They note immediately 
that the Kilauea volcano of 1983 is much too 
small to have had world-wide effects. The 
iridium content of the recent eruption was 
only about 9 kg compared with 180 ktonnes 
estimated for the mass of iridium deposited 
along the Cretaceous-Tertiary boundaiy. But, 
they also note that there were volcanoes that 
had the necessary volume: “If voknnism was 
instrumental in producing the K-T boundary 
layer, the volcano was certainly not Kilauea 
but may have been similar to the one that 
formed the Decan Flood basalts ." — PMB 

Stratospheric 
Sulfate Particles 

As part of scientific activities of the Middle 
Atmosphere Program in Japan, the direct 
sampling of trace gases ana aerosols in the 
lower stratosphere has been planned by using 
Merlin-IV aircraft. Most of the flights have 
been performed during winter, since Merlin- 
IV can reach the lower stratosphere only dur- 
ing cold seasons at latitudes of 36M0°N. Dur- 
ing the sampling flights, concurrent with the 
aerosol sampling, Os mixing ratios were mea- 
sured simultaneously from aircraft by using a 
modified airborne ozonesonde. The Os mix- 
ing ratio is used as tracer of stratospheric air 
and, together with radiosonde records of the 
Japan Meteorological Agency's local weather 
stations is a goad indicator of the height of 
the tropopause along the flight track. 

On February 20, 1988, Merlin-IV sampled 
aerosols by impaction in the lower strato- 
sphere over the Sea of Japan (36MG°N, 
137T). During the sampling flight, we con- 
centrated efforts to obtain the actual molecu- 
lar form of stratospheric sulfate particles by 
a Pplying a vapor-deposited thin film of calci- 
um as a reactive, particle-collecting surface. 
Chemical testing by the calcium thin film is a 
specific test for the detection of the sulfuric 
acid component in individual submicron par- 
ticles under low ambient, relative humidities 
(A. Ono et al., Teilus, 35 B . 197-203, 1983). 

. Electron micrographs oF stratospheric par- 
l| c!cs in the lower stratosphere at an altitude 
of 8.3 km, collected by impaction on a reac- 
tive surface precoated in vacuum with calci- 
urn, .show that almost all particles etched a 
calcium thin film and formed reaction spots 
spread around particles. This indicates clearly 
that dominant particles were present as a liq- 
uid droplet in the lower stratosphere, and the 
most probable liquid which reacts directly 
wnh talcium upon impaction under strato- 
spheric condition is obviously hydrated sulfu- 
nc acid. 

The morphology of particles collected on a 
carbon thin film at the same flight, level 


showed ail appearance similar in that of sul- 
furic acid droplets characterized by small sat- 
ellite droplets surruunding a central particle. 
Although the morphological identification of 
panicle chemistry with electron microscopy 
does not always reflect the actual molecular 
form of sulfate particles, in the present case 
the morphology of the stratospheric particles 
supports the results obtained by a tlllll film 
technique of calcium. 

This utm item uwi contributed by Akira Ono, 
who is with the Water Research Institute, Magma 
University, Nagoya, 464, Japan. 

El Nino Study 

A National Research Council (NRC) com- 
mittee has laid the foundation Tor a cixudi- 
listed, decade-long siudy of the ocean-atmo- 
sphere interact inns associated with the El 
Nifto and the Southern Oscillation. The pl.ui 
describes itself as intended lo “serve as a 
mechanism fur engendering a vigorous inter- 
national program required lo address the 
global problem." 

The Southern Oscillation (SO) is a icmr- 
rent seesawing nr atmospheric mass lietweeii 
the Pacific and liulian oceans in ihe iiu[his 
and suljLrnpics lli.il plays havoc with the glob- 
al climate by changing wind, leinprraliire, 
and rainfall in llic munsonii regions lhe ten- 
irai and wcMerti etpiuitiriul Paiilit. and 
tlimiighoul the- IKtpkv ’lire El Nino (EN). ,i 
related phenomena'll, is an anomalous, pci i- 
odk wanning nf the waters off South Ameri- 
ca that in turn aliens atmospheric tin iil.iiiini 
patterns, pi mincing erratic weather paltems. 
Together, the phenomena .ire known as 
ENSO. 

The Climate Research Cniiiniilice ol NRC's 
Brian! on Atmospheric Sciences and Clini-itc 
Liiitlincd the scientific' rationale and nltjeclivt-s 
fin- an ENSO program ami sketched a blue- 
print of observational ami research |nogiain>> 
to addicss these objectives. "This glulxil-siale 
and almost inescapably iuuri n.ti imi.il teseauh 
program is liascd mi a muulrei >d existing <n 
planned elements dial have already been de- 
veloped Inr niliei I'uinpaliMc niuliv.ilimis." 
die report States. 

Cut rent rescjtsh programs si in lying puts 
of die Southern Oscillation “do not have ,i 
framework for cunnliuuiimi anti overall man- 
agement commensurate with the glulul na- 
ture of the problem they arc- addressing," ac- 
cording 1 " El Nii In and the Southern ( Isnlhitoar 
A Silent ific Phut. 

As outlined by die Climate Research Com- 
mittee, die ENSO scientific prugrum would 
center on three major components. The lirst 
would monitor lor a decade almosphcre- 
ocean interactions associated with ENSO; de- 
scribe in more detail a representative El Nino 
episode spanning 15-18 months: and provide 
“detailed information concerning die process- 
es that, control ihe sea-surface temperature 
and the fluxes at the atmosphere/ocean sur- 
face." 

The second component would deal wall 
upgrading and analyzing those historical data 
sets that describe ENSO events during the 
last 30 years and those that, though limited, 
describe ENSO behavior over the last centu- 
ry. The last component would focus on aimo- 
sphere-ocean interactions relevant to ENSO 
and to developing the ability to predict ENSO 
events. 

The ENSO scientific plan “is visualized as a 
[United States] component" of the newly de- 
fined international program, called TOGA, 
that will study the intcrannual variability or 
the Tropical Ocean and the Global Atmo- 

P The commiuee concentrated on the study 
outline and did not consider issues associated 
with manpower, resources, or costs. 

Copies of the committee’s 72-page report 
are available Tram the Board on Atmospheric 
Sciences and Climate, 2101 Constitution Avc.. 
N.W., Washington, DC 20418. Joseph Sma- 
gorinsky is chairman of the Climate Research 
Committee. 

Geophysical Events 

This is r summary of SEAS Bulletin. De- 
cember 31. 1983, n publication oF the Smithsonian 
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Imiiiultons bcienuire cvcm 

Sl Helens, Sakur^jimn, and earthquake rcnuiii are 
all excerpt*. The complete bulletin Is available in Uw 
microfiche edition of Eos as a niKTohclie siipplc- 
• mnni nr a. a naner reprint. For the nikrolicli*. nr- 
ZEZXBltt at *3.60 (IMJ bm AC.U 
Fulfillment. 2000 Florida Ave.. NAfc. W iashbigt un. 
DC 20009. For lhe paper reprint, order SEM But 
Ulit (giving vidunie and «*ue numbers anil ■«« 
fere) Through AGU Separate* al the above address, 
die price i**3.M For one copy of each issue number 
for those who do noi Imvc a deposit account. *2 firr 
ihose wlio do: additional copic* of each issue num- 
ber are * I - Subscription! to SEAN BhAM « ava> - 
abk: from AGU Fulfillment al die above addrcsi, 
th - pnte is $18 for 12 monthly issue! maded “ ■ 

U S ■ addres* $28 IT wiled ehewhere. and must be 

prepaid. 1 

Volcanic Events 


Mi. Sl. Helens (WjisI ring ton): Renewed extru- 
sion tm NE flank; I ircatkr list IioiiiIk 
V enbn uini if (Alaska): V:i|Kir pinnies; iiicau- 
dcsience; earthquakes 
I’avlof (Alaska): liriel ash eiuissinii opisuiles 
Pin in tie la Fournnisc (Reimiiin): I^iva emis- 
sion ctiniiiiucs; vnlcaiiir lirmor: mnst rie- 
iuniiatiou in Vi-Yi liuiir, 2 hours I whin: 
prc-criipiion seismic swarm 
Ralmil (New Uriinin): More but weaker 
earthquakes; dc-tbri nation slows 
Bngana {.Solomon Islands): Glow, explusiuns, 
incamlesccni boulders 
Langiln (New Biiiain): Tephr.i in 2.7 km 
height; small lava Mow 
Ulawnn (New Britain): Seismicity im reuses 
after M li.4, fi.fl c;inh(|i lakes 
Manam (Bismarck Sea): Glow, tcplua ejcc- 
limi. explosions aL suimnii crate is 
Kiisjisii-Sliirane (Japan): Summit explosions 
and scismirily 

Sakurajiina (Japan): Teplna frtnii .strong ex- 
plosions damage cars and buildings 
Usu (japan): Eimi.irole lciii|ier,itlirc-s ilc-Llinu 
sliglilly 

Atmosplieric f.ll'ects: Bnllnmi anti lidnr data 
and Liiluil'iil sunsets indiialr i ontiiiiierl 
preseiKC ol El Chiihoii aeiosnls 
Ml. St. Helens Volcano, tlnu/nlr Range. S 
WaifiinglHH, l'S.I l22.I.S°Wh 

Ciiiivili til tlie ■ • mi pci-.il it l.i v: i tl* mu- has niii- 
liiuicd situ e early I9K3. Intiiii.il cxp.iusiiiii 
au delated hehm- lhe iirisel ol lava i a \iiiisi<m 
in Eebniaiv and iniitiiiiii'il as sjiim-s ho met l 
in April and a new Icin' rmiigril nntc lire 
NE Hank ulauil May I I lie It lire ailvanted 
ami i ;i|ii*1 NE flank ili-lc>rmati"ii uiiiiiinied as 
rates ul i mi wait I uitiveuieni mi the S and SL 
Hanks began to inr lease in July. In Lilt- Sep- 
icinltirr lava was ii'chrexti'il in the S side n| 
lire m live lube. aLCompanied l»v iiniiiuiied 
vigorous S and SE Hank deluim.it inn. Etdh us- 
ing tins shili of iKtivity unite smuh. acl\.uue 
of the It lire's NE. end >tcp|iei1 by the end cl 
Oi tuber an«l Nl. Hank ilelnriti.il inn was negli- 
gilile hv Nmeiiilit i . 

Lava iL'iii lied die dm lie's su-eji uppei S am! 
SE flanks in Dei ember, spawning iiiiiiicunis 
rirekl.ills as die !■ ■*.* In mi Inuke up. Si -lire 
nxklalls wen- lint enmigli becniiiL 1 I Inn I - 
i/vd. iiinviug dnuii a iIiiiIl- and s|n eading 
mei a small :iil-:i cf (lie l rater limn at the 
base cf lire ilmiic The tlunli/ed t>n kl.ills 
In un the Imiu ■ >| ihe NL. I lank lulre in Au- 
gust {Em, Oiluhl-l i !, I'.Wt, p well' 

l.irgui and liatl scnmgei sl-isuiic signal hi t-s. 
M.ixiiiuiin clc-fi .1 iiiJilinii rales ineasiiicil mi 
lhe S .iiii.I SL sides of lilt- ilium- dmpped 
1 min .ilmiil cm [ier d.n in late Nnveiiilrei 
to about 20 cm |tci day In laic Dcicii liter. He- 
tween DeL'ciiiLrer 28 and jaiiiiary 4. vaLiu-s in- 
creased sharply in as iiiuc.li as fin cm per duv. 

New lava apprared on lire.- NL flank in 
niid- December, roriniug jagged spires and 
ridgrs, hut little dovvnslupc ad Mi lice was ob- 
served. Instead, the lava appeared to have 
broken through the crust of the dniiie in a 
zone dial extended about 20il in NL from the 
summit spine and w as ubmn HU) in wide (in a 
NW-SE direction). Dcforuidiion ul tlie NL 
flank also began in accelerate in mid-Decein- 
ber, increasing from '-/-I cm per day tna 
few centimeters per day by the end of the 
month. 

The dome's summit spine crumbled rapid- 
ly, but continued lu receive some new lava. 

As of early January several meters of net 
height loss appeared to have occurred. Snow- 
had accumulated in the depression that 
formed in November near the lop of the 
dome, but its NYV rim tilted dramatically 
away from the remainder of Lhe depression, 
and ii new mound had grown in that area. 

Gas and ash ejection from vents high on 
the dome continued to occur several times 
per day. On December 16, a substantial num- 
ber or brcadcrusl bombs with a maximum di- 
ameter or about 4 cm were found in the cra- 
ter on snow- that had probably fallen 2 days 
earlier. The bombs were mure vesicular than 
any material ejected by Ml. St. Elclens since 
the strong explosive activity of Marih 19, 
1982, (Eos. April 6, 1982. p. 220). December 
SO.- emission averaged 105 ± 25 metric tons 

G :r day, a 30-403 increase over October and 
ovuniher values, hut similnr to rates mea- 
sured Auill-Scpicmbcr 1083. 

Seismic events were slightly more numer- 
ous in December, but only minor growth was 
observed in the rale of energy release. There 
were no obvious changes in sei smith) iliut 
could be cnncluicri with changes in activity 
on the dome. 

Inform at (on Contacts: Donald Swanson 
and Tom t los.nl e vail, USGS Cascades Volca- 


no Observatory, 5-100 MncAriliur ILIvtl.. Van- 
couver, WA WHfitil; Rnlrert Norris, Geophys- 
ics Program, University nf Washington, .Seat- 
tle, WA 98195 . 

Sakurajlma Volcano, Kyiafm, Jnfma 
(3 l.5#°N. i 3(J.f>7°F.). Alt times are local ( = UT 
+ 9 Aoiin). 

Recorded explosive eruptions from the 
sunn nit crater of Minmnidake were frequent 
in August ( 39 ) and September ( 3 fij, fewer in 
October ( 21 ) and November (Ifi). 

In mid-August strung wind carried a large 
amount of ejecta to the inhabited area 
around the volcano, damaging cars anil 
houses. On August 1-1 lapilli as large as lr -7 
cm in diameter fell on Nojiri. at the font of 
.Sakiiinjinia -I km SYV of Mina mi duke. In cak- 
ing or tracking windshields on Hi tars, a 
flume's window pane, and the ioof of a hut. 
Rudiu news from Kagoshima reported tli.il 
windshields on 3 cars weie cracked by lapilli 
as large as 1-3 cm in diameter at Tarumi 7 .ii 
Wharl, oti die S side of die ciiy ( 15 km NYV 
or the crater). Ail explosion al 0153 on Au- 
gust Id stuttered lapilli up in 2.5 tin in diam- 
eter between Mncliiki and Viniintn ( 5.5 km 
SSW of Minaiuidake). where windshields mi 
2 (i tars welt* t racket 1 . 

Explosive .it liviiv teiiuiiied stiong in -Sc*p- 
lemher. Iniaiidesccut bleaks limii ail t-xplo- 
siiin.il 1 1-18 on Sept nil hei 12 stalled u Hank 
lnresi hie. A heavy 10111:111 mi .Scpteiiifx-i 17 - 
in dcposiit'd H .270 kg hi ■' nf ash ai lire Japan 
Mi-li 'laiolngiial Agent v's Kagnsliim.i (ll»i-nn- 
loiy (III km W); ,t K.igosliim.i siicTl.ar de- 
railed cm September 111 dm- h> .isli mi llu- 
iraiks. An explosion ul I fi Ifi tin .St-pmnlu'i 
2 u pi ni lined a large an dun k tliai broke win- 
dow panes in Kugushiiiiu. and ui ml I iit explo- 
sion al IttfN si-iii lapilli as Luge as I mi in di- 
■iineici lowiiid lire N. A lol.il ol 5 del n is 
Hows iiinvrd down v.illevs mi lhe S Hank ol 
Sakui :i jiiri.t uu I. Ill, 20 . ami 21 Sepiriuhei . 
Tlre-ie w-c-ie I ir< pre-ill Inusrsof diw reie st-is- 
init events in Srpieinliti . Hursts mi Vpii-m- 
her 19 and 'JH lasled fra aEnsin in linins aiul 
Lilt lin.led Luge c-venls. 

luloi mai ion (jiiu.it i : tillin' Vo|t.nii< 

( )bsei tain ni. NemiK 'logical hiMMon. japan 
Me l cm nti ign al Agemv. 1-3- 1 ( )r<--ni.i< In. 
Cliivoda-ku. lokvo lUl*. |apati 

Earthquakes 

lhe c.i ■ (In pi. ikes cm lk-tt-iiiln-i 21 and 22 
ire-ai New tlnuiin writ - 1 elite led utl die is- 
land's N toasi alum i 150 kill S u( K.iImiiI and 
SE. of I'lawuu volt aii" 

Modified Merealli inieiisints weir l\ al K.i 
I kiu I. al l 'law u n. I •t-i'logisrs al r 1 u- Kali. ml 
Vuli.mn Oliseiv.iims repoil. "Million al Ra- 
ImiiI was consider able hut m >i .lhrupi. .mil no 
reports <>1 iLiinage or t asiiallies weie received 
from anywhere in the New Guinea islands re- 
gion. Tiie first earthquake iriggeied 3 tell 
harbour shniks al K.ibaul at UDU-I. IH)ti 5 and 
Ut.Hlfi (JMT on 22 December, ami both e.irdi- 
quakes and their numerous after shot Is nuv 
have conlriliiiteil to causing the seismic crisis 
which uccurred at L-lawun Volcano Irom 23 - 
2 fi December.'' 

The shock in IV Afrita on December 22 
killed 443 persons in W (>uiueu. and lefl 
about 151 ) seriously injured, mure than 200 
missing, and an estimated 15 . 0 HI) homeless. 
Damage was extensive in the cities of Gaoual 
and Koumbia about 40 km SL and S of the 
epicenter and about 250 km N of ihe capito] 
of Conakry. At least lf» villages in the area 
were destroyed. The event was fell through- 
out Senega], Gambia, Guinea-Bissau, Guinea, 
and Sierra Leone. 

The December 31 earthquake centered in 
NE Afghanistan killed 12 persons iti collaps- 
ing buildings and injured al least 10 in N Pa- 
kistan, in the triangular region formed by 
Choral (alwut 150 km SE or the epicenter). 
Peshawar (about 250 km SSE), and Pat tan 
(abuui 25(1 km SL). In Kabul, Afghanistan, fi 
persons were reported injured and many 
buildings damaged. 

Information Contacts: National Earthquake 
Information Service, U. S. Geological Survey. 
Slop 957 . Denver Federal On ter. Box 25046 , 
Denver, CO 81 ) 225 : I*, l.owcnstein. Principal 
Government Volcanologist, Rahaul Volcano 
Observatory, P.C). Box 386 . Rulxiitl, Papua 
New Guinea. 

Meteoritic Events 

Fireballs: Brazil; Czechuslnvakia; England : 
Netherlands ( 2 ); New Zealand-, Portugal; Illi- 
nois, Mutyldml, Oregon, Texas, USA: N-cen- 
irnl DSA-S-ceiurnl (kmaila. 


Earthquakes 


Date 

Time 

(UT) 

Magnitude 

Latitude 

lAiigiluile 

Deplli 
of Focus 

Region 

December 2 

0309 

7.IM,*: 6.7M,** 

I4.U5°N 

«JLU4*W 

. 65 kin 

Guatemalii 

December 21 

2232 

6.4 Mi.; 6.1 M, 

5.5 rs 

1 52.47* E 

shallow 

New Britain 

December 22 

0102 

0.5 M|.; 6.5M, 

5.50’S 

1 52.47° E 

shallow 

New Britain 

December 22 

04)1 

H.3iii b ; R.2M. 

1 l.98 fl N 

13.54° W 

10 km 

NW ATrica 

December 30 

2353 

7.0tn b 

S6.34"N 

70.97’E 

154 kin 

NE Afghanistan 

December 31 

0904 

7.0m b 

BS.83“N 

ISBaM'E 

389 km 

Jap-m 


•University or California, Berkeley. 

••Lamoni-Dolicrty Geolugical Observatory, Palisades, N.V. 
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The Year in 
Review 

D. Jam's linker 

‘I hit ai tii I t ii uni ii Mimm.iry «it .ill nr even 
mini lit I hi* Important jiiiI interesting rtitivi- 
lit- trained imk in iKr.m<igt.i|)hv during the 
jmh tr.ii: l hr 1 1 rlil it simply l««> large ami at- 
tire l»i 1 1 i.n. (liir miiil (milt to l hr pi'iiinlu. 

n| ilir Iiiterii.itiim.fi 1'ninn of tta (fif- 
ty .mil Ih-iiphv'ii t for .1 proper vmini.iry. 
Ratlin. this if my view uf mine of the uicn- 
1 ihi and prugi arum, itii events tills rear lli.il 
• 1 nihl Ii.ivl* inii'irii tnr r In- re.ulctt nf Eos. 

I lie year 198:1 was an cxiiting <mc, iilli-d 
with iiiirmr .11 min hv txc.iiuigrapher* in ail 
dituplmrs Mir year vi ailed with cntiliritu- 
turn lli.it we trere indeed L-x|K.-rirtuing a 111 , 1 - 
l*ir .nut 11 t 1 us 11 .il hi Nifln. 'I lie awareness tif 
•hr ink n| llic ft rail in < Innate Y.irF.iffnii was 
cull am ci I kith In l lie tevniiv «i|‘ the tl Nirtn 
ami the nrw irpmtt on ilie clleu >>i iuiic.it- 
ing Cl h ill flic Jlnins plierc. 

I hr scar (••iiiiiiiini with remarkable tlcni- 
••imruiinns the power «it uiellitc-horne in- 
uiunients in reveal new phssiial. liinlngiuil, 
anil gcologii ai features ul ihr ncenn. We saw 
1 he ritireinciil of the tiiiwu Challenger as a 
•lerp sim dnlfiug sevsel atlrr I"» simessfiil 
'cars and ihr sun uf a major new dulling 
prog 1 an 1 ilcstiucd 10 lie aboard a larger ves- 
sel I he scar ended wnh pi, inning for new, 
expanded studies mi the inter ait ion of the 
iio|ma! 'xcan with the global m 11 implicit 
and on the general circulation of the ocean. 

1 he proipeiis of global studies of hiugeo- 
1 l 1 emk. 1 l fluxci were under discussion. 

Much hns already been written about the 
strength anil development of the I9K2— IHU3 
F.l NifiivSfiuihein Oscillaiimi which (l hanks to 
the early planning effons or scientists in the 
NOAA Equatorial Pacific Ocean C Hi male 
Studies program and the NSF Pacific Equato- 
rial Ocean Dynamics program) was one of the 
besi-diK it me rued ever. A Tull review of the 
oceanography, meteorology, and biological 
consequences of the event it available in the 
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The individual selected will spend a 
year on the staff of a congressional 
committee or a House or Senate 
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pubHc policy questions. 

Prospective applicant should hove 
0 broad background in science and be 
articulate, literate, flexible, and able to 
work well with people from diverse 
professional backgrounds. Prior 
experience In public policy is not 
necessary, although such experience 
and/or a demonstrable Interest In 
applying science to the solution of 
pubic problems Is desirable. 

The fellowship carries with it a 
stipend of up to 828,000. plus travel 
altawancc. 

Interested candidates should 
submit a letter of Intent, a curriculum 
vUae. and three letters of recom- 
mendation to AGO. For further details, 
write Member Programs Division. 
American Geophysical Onion, 2000 
HwMaAvenue, HW„ Washington. 

BW*4Z4*Z488 outside the 
Washington. D.C. area. 

V X>ead>ne! March 31 , 1984 


an it Its by Cune ( I OH 3 1, Rasmussen and Wallace i 
( I9H3|. and Harter and Chavet [ 1 9HS]. < 

ll is worth noting here that the unusual ; 
evolution of (he evtm caught many occanog- ! 
r.i] ihcrs hy surprise (G. Philander, Comments < 
<iii the 11)82—1983 HI NiAo, unpublished I 

manuscript, I9H3). During a typical event, cx- 
ccpliniially warm surface waters first appear 1 
off Pent and Ecuador in January und Fcbru- ] 
ary and then expand westward. However, as 
late as .September 1982 conditions olT South j 
America were still normal. At the conference i 
oil El Nino at Princeton in October 1982 i 

sponsored by the Go mm nice on Climate Rc- I 
search of the Nat tonal Research Council, i 

there was controversy over whether or nut an 
K! NiAo w-as in prugreas. In reality the event 
hail already started in the western tropical 
Pacific in May I9H2 and was expanding east- 
ward. Tlte event persisted into July 1983, and 
hy curly .September conditions were only 
slightly anomalous. 

The Committee on Climate Research [A'a- 
lionat Research Council, 1983ft] notes that the 
1982-1983 event had an exceptionally large 
amplitude and was associated with unusual 
climatic events around the globe. Sea levels 
dropped in the western Pacific and Hooding 
occurred in tidal estuaries in .South America. 
Dramatic shifts in precipitation patterns were 
observed. Widespread (trough! occurred over 
Australia, Indonesia, .Southern India, Sri 
luuka. and Africa. The impact uu fisheries nf 
the loss of tipwcllcd, nutrient-rich water was 
severe and widcspiead. Overall, the meteoro- 
liigirnl and ecological elicits associated with 
the event directly affected the lives of hun- 
dreds of milliuns uf people all over the world. 

The El Nifln emphnsizeil the need for new 
studies in the tropics, iiilcr.umual climate 
variability is uf major practical importance, 
and tropical air-sea interaction is key to inter- 
annual variability. It is in the tropies that the 
ocean and the atmosphere are closely coupled 
on these monthly to interannual time scales. 

j here is a growing belief dial the El NiAo/ 
.Southern Oscillaiimi is not just a collection nf 
isul,itcd and independent oceanographic and 
riictennilugiial events, bill a global entity in 
which interactions between the tropical Pacil- 
ic Ocean and tlte global atmospheric circula- 
tion are the primary driving force. 

It is ibis belief that is driving the planning 
for part nf the oceanography of the VVorld 
Climate Research Program (VVCRP), spon- 
sored by the World Meteorological Organiza- 
tion, the ftiicriiatinn.il Council of Siicmific 
Unions, the Intergovernmental Oceano- 
graphic Commission (IOC), and the Scientific 
Committee un Oceanic Research (SCOR). 

New measurements anti modeling of the 
tropical ocean and its interaction with the at- 
mosphere that are essential to improving our 
undemanding have been identified by the 
5COR/IOC Committee on Climatic Changes 
and the Ocean (CCGO) under a program 
called TOGA (Tropical Ocean and Global At- 
mosphere). Satellite measurements or surface 
wind stress and in situ studies of circulation 
and mixing will be important pans of this 
program. 

In recognition or the fact that the general 
ocean circulation must be understood before 
the role of the ocean in climate variability can 
be elucidated, the second major oceano- 
graphic activity or the CCCO is the planning 
fora World Ocean Circulation Experiment. 

A number or papers published this year 
showing the new results that are now possible 
with global satellite data have helped to sup- 
port this planning. 

The Seasat altimeter data continued to re- 
veal global information ulmul the shape and 
variability of the ocean surface, as investiga- 
tors found implications for study of wind 
stress, ocean circulation, eddies and mean- 
ders, and the marine geoid thanks to continu- 
ing support of this data analysis by the Na- 
J!*?"* ' Aeronautics and Space Administration 
(NASA) [sec Seasat Special luue II, 1983|. To 
see these features on a global scale, even ir 
only lor the S-month Seasat lifetime, is n new 
thing for oceanographers, and much interest 
has been generated by this work. It should 
nlso lie noted that the coastal zone color scan- 
ner nn Nimbus 7, launched the same rear as 
.Sejvai but soli m orbit, has provided the bin- 
ingK.il occanugrpahcrs with another rich 
suuri e «r data uu variability of near-surfacc 

stunc w l>U a, “ ,,,ht?r Ii K h, - Jlll «*ri»ing sub- 

H«! n . l « r,,U,i, . ,,ial |,la 1 n,,i, *K '• now under way to 
douimcm the need a dedicated satellite 
iimsMin foriKL-an circulation. In the summer 
ocwn k «K» P 011 measurements or the 
^ b) ' tlK UA NmionaJ Rq. 

B ^ 0,1 A,m «»phcric Sciences 
L3rr ^ ll ! ,aie cont ^ l, ried that a World Ocean 

andli2 , .^/ C , nm a nt { -l V0CW was r «iiblc 

, * ,n ™ g ,h0l,ld 

h ..?! of' WOCE, as identified 

bjthe workihdp, are to determine (he 3-di- 

SR? °- f ' hc ° cean for a ''p er ‘” 

ISn U . n cral * wr|, l ° ••"prove the desenp- 
o?d« f i« alm °! pheric baun ^ ar y condlUqns 
^ an J ai l, ! B same time; to describe the 
n£»i r 1 817 la) ' cr of lhc for ail I 

"»•« of water mass transformation; dctc^ 




mine the role of interbasin exchanges, and g 
determine the role of ocean heal transport 
and storage in the heat budget of the earth. I 
Satellite measurements of die sea surface s 

slope to yield geostrophic currents will be a s 
key component of this program. t 

In situ measurements will also be key to t 
WOCE, and important new results were rc- c 
ported this year from such studies. The ■ 

Transient Tracers in the Ocean program rc- I 
ported a significant and widespread decrease I 
in salinity in the North Adamic, occurring ! 
over the past 2 decades. This implies a t ela- : 
lively rapid response of deep water formation ! 
to climatic perturbation [Brewer el al„ 1983]. 

I n add ition, foil r new hyd rogra phic section s I 

in the South Atlantic Ocean were completed, 
thus further extending our baseline inforina- < 
lion in this area. Evidence continued to build 
for connections between surface processes < 
and sediment deposition through measure- 
ments of seasonal changes of the sediments 
and sediment trap studies in the water col- 
umn. 

During the year a major import on “Chang- 
ing Climate" [National Research Council , 19836] 
was issued by the Carbon Dioxide Assessment 
Committee, chaired by William A. Nieren- 
berg, director of the Scrip ps Institution of 
Oceanography. This report has provided the 
strongest evidence yet on the serious conse- 

3 ucnces of the predicted general warming of 
ic atmosphere from increased COs in the at- 
mosphere. The potential rise in sea level 
from the melting of tiie ice caps was noted as 
a special problem. The crucial role of the 
ocean in absorbing excess COa and hence de- 
laying a warming was noted; but models are 
still too crude to account for this effect cor- 
rectly. 

As [»rt of the search for observable effects 
of atmospheric warming due to COs, a series 
of papers in recent years has shown an ap- 
parent global sea level rise. During the past 
year, Rametl [ 1 983] showed that the observed 
apparent rise in sea level globally was proba- 
bly nut due to steric effects from heating. 

Bat nett notes that these conclusions arc ten- 
tative and that beucr global data will be need- 
ed to draw unambiguous conclusions. We 
need long time series of mean sea level, tem- 
perature, salinity of the ocean, and the extent 
or sea ice before we can know the true re- 
sponse of the oceans to atmospheric warm- 
ing. 

Barnett's work was but one of many inputs 
into the third major planning effort carried 
out by CCCO, which was on long-term ocean 
observations. Francis Breiherton is chair of 
the committee, which for the first lime has 
laid down a detailed plan for a large-scale ob- 
serving system based on proven techniques. 

The committee report, "Ocean Observational 
Systems." now in draft, also addresses the un- 
solved scientific, technological, and data man- 
agement issues that remain to be solved. The 
need for limited duration exploratory observ- 
ing systems and the necessity for the design 
of pilot observing systems is emphasized in 
this report. 

Techniques for in situ measurements lend- 
ing to long-term measurements for ocean ob- 
sennng systems reached important milestones 
during the year. The first intermediate moor- 
ing in the Gulf Stream (intermediate in the 
sense of extending up into the stream itself) 
was recovered this year by scientists from the 
Woods Hole Oceanographic Institution, 
showing that such techniques may be ready 
for use in experimental time series programs. 

The NOAA Subtropical Altantic Climate 
Studies program showed a successful use of a 
variety of techniques to monitor the Gulf 
Stream in the Florida straits. These tech- 
niques will be used in the design or a pro- 
gram to measure heat flux in the subtropical 
Atlantic as pan or the World Climate Re- 
search Program. Deep drillers that pop up 
and report their position by satellite, thus re- 
vealing deep averaged currents, were also 
successfully tested during the year, yielding 

iat'ion 61 IO ° l f ° r ,h ° SU,dy ° f lar 8 e ' scale cir * u - 
Thc development of satellite programs for 
physical oceanography continued as plans be- 
came firmer for a Navy Remote Ocean Sens- 
mg System (NROSS), involving also NASA 
and the National Oceanic and Atmospheric 
Administration. If funded. NROSS will mea- 
sure surface wind stress and wave properties 
g oUnlly starting in 1988. The Topography or 

fc° C ? an l XP n- ri I nenl CTOPEX). NASA's ini- 
tial i\e foi the flight of a precision altimeter 
to measure accurately the shape or the ocean 
surface, received new momentum with a 
t rench offer to share the launch and other 
i costs, 

The year saw the retirement of the re- 
search vessel Glomar Challenger, . whose 96 ex- 
peditions since 1908 set an unmatched record 

oi exploration Into the least known parts of 
the earth s crust. The Challenger was (he ma- ' 
jor sengomg facility of the Deep Sea Drilling 
Projca (DSDr), funded by .fhe Wntibnal Sci? 

lhc Scripp, 


group of 10 U.S. mid ft nun-U.S. institutions. 

Miijni scientific accomplish ments of the 
DSDI* such as verification of the sea floor 
spreading model, demonstration of the large- 
scale vertical movements of the sea floor, and 
the reconstruction of past chemical, physical, 
and biological ocean environments that were 
different from those of the present have al- 
ready made international scientific headlines. 
However, the DSDP’s most enduring contri- 
butions have been the building of a reconnai- 
sniice-siiilc geological section of the sediments 
and surface of the basalt basement thnL con- 
stitute the upper purl of the oceanic crust. 

However, the recunnaisnnce section is 
based upon only one data point for each 
250,000 square miles of the world ocean. It is 
clear that further investigation of this section, 
its variations, and its relation to continental 
crust hold die promise or major advances in 
understanding tiie history, composition, 
structure, auu resources of the earth. For 


these reasons, the international marine geo- 
logical and geophysical community has devel- 
oped a new drilling program based on a larg- 
er and more capable d ruling ship. The new 
Ocean Drilling Program is now in the process 
of selecting a ship from a commercial con- 
tractor. The program, funded by the Nation- 
al Science Foundation, will again be guided 
by the Joint Oceanograp[hic Institutions 
Deep Earth Sampling. It will be operated 
from Texas A&M University; the first expe- 
dition is scheduled for late 1984 (Etw, January 
31, 1984, p. 33). 

During the year, the geology and geochem- 
istry of hydrothermal venu remained a pre- 
occupation of marine scientists. Of particular 
interest are the fluid-rock interactions and 
sulfide mineralization processes. The biologi- 
cal communities in and around these vents 
also were a major focus for biological ocean- 
ographers and marine biologists, who contin- 
ue to explore the biochemistry and biology of 
these apparently unique organisms, including 
bacteria that can live at 300 6 C. 

New technologies showed the way to new 
descriptions of geophysical phenomena. The 
side-scan sonar and imiliibeam cc host hi tiding 
instruments [Famari el ai, 1983] give a 2-di- 
inensiunal view of die ocean Hour. The tec- 
tonics of ridge crests is beginning to be stud- 
ied in earnest with these and oilier tech- 
niques. 

Satellite techniques were also important to 
the geophysicist. A full view of the large-scale 
features of the ocean Rnnr, as reflected in the 
shape of the ocean surface, was produced for 
the first lime from Seasat altimeter data 
[Haxby el al., 1983]. In addition, it was shown 
that new processing techniques allowed the 
extraction of geological features on scales on 
the order of 50 to 100 km with special proc- 
essing techniques. These new pictures can be 
used to locate seamounts and other small- 
scale features of the ocean floor. 

Of special note oil facilities in addition (o 
the planned new vessel for ocean drilling: the 
Atlantis II, originally designed as an all-pur- 
pose oceanographic research vessel, was re- 
configured to operate as a tender for the sub- 
mersible Alvin, thus giving the Inttcr a much 
larger range and providing much-needed 
space. An ocean modeling fnciliiy was in the 
planning stages at the National Science Foun- 
dation, with access to an Advanced Vector 
Computer at the National Center for Atmo- 
spheric Research being the central element. 

Among those organizations of interest to 
oceanographers, the National Research 
Council (NRC) plays an important role. Dur- 
ing the year, the NRC recombined the Ocean 
Sciences Board and the Ocean Policy Com- 
mittee into a single Boai-d on Ocean Sciences 
and Policy (Em, June 7, 1983, pp. 402-403). 

The new board's terms of reference include 
charges to continue oversight and stimulation 
of ocean sciences, help formulate marine pol- 
icy, and help clarify scientific issues that af- 
fect ocean policy. At die same time, Richard 
C. Vetter who had sewed os executive secre- 
tary of the board in its many manifestadoni 
through die years, retired; AGU’s Ocean Sci- 
ences Section presented him widi its Ocean 
Sciences Award for his outstanding service. 

Under the leadership of the new chairman, 
John Slaughter, Chancellor of the University 
of Maryland, and Nancy Maynard, the newly 
appointed executive secretary, the Board. on 
Ocean Sciences Policy immediately began 
plnnning for a major study on "National 
Strategies for Ocean Science and Policy to (he 
year 2000." The study will articulate commu- 
nity consensus on issues critical to improving •; 
ocean science and policy in the next 2 dec- 
ades and by so doing provide guidance to 
those involved in ocean science and policy de* 
.cision making. The study is bejng developed . 
by (he board in response to a long-standing , 

1 need by the ocean agencies for a long-range 
plan for t|ie ocean sciences and related policy'. ' 
matters. ; 

The study. will, be carried out in two parts. ' 

• i In the first part r a disciplinary one, a l?al‘ • _ 

S anced panel of experts will critically assess. iu • 


. 1 nnitutibn o? O^ano^phJ! the pToiecrKSs S' 1 ^. d o ^ x P tf rtB V*» critically assess »» . ; 

been guided sciehtificallv bv a m.mh^r ir- : lde ph(V those research areas within 

ter nationa ^panels. and committees; ^nider the . return the High«i . 

auspices of the joint OceanogMphlt iftstitu^ 6 i rSr^Th-? ,V |? e n ds .^ a i ' e8ul1 of ne V 
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on the results of the first to identify linkages 
which could yield fruitful advances in cither 
science or policy. Wide community involve- 
ment is expected in this effort which, if suc- 
cessful, could reap benefits for the ocean sci- 
ences for a long time to come. 

As the year ended, the announcement by 
the U.S. Government that it planned to pull 
oul or the United Nations Educational, Scien- 
tific, mid Cultural Organization injected un- 
certainty into the U.S. role in the Intergov- 
ernmental Oceanographic Commission, a key 
component of operational oceanographic 
measurements. Long-time observers of the 
scene urged caution in drawing conclusions 
as to die effect of such a U.S. action, but such 
a change could have major effects on the for- 
malities of international planning. 
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Cover. Raw sidescan sonar image made 
by U.S. Navy fast frigate Robert E. Peary. I 
The unusual geometry created by fore- 
shortening and proximity to ship track 
(top of image) gives the image's upper- 
most portion the appearance (and to some 
degree the function) of a conventional re- 
flection profile while portions immediately 
below are close to plan view. Lefl half of 
image illustrates two different compres- 
sions for the same trace. The 30 km x 
900 km image (along about l-TSO'N) illus- 
trates four Mariana basin seamounts: two 
new discoveries (the two smaller ones), 
one guyot (flat top) and a seamount in the 
process of entering the Marianas trench 
(the depression to the right). The sharp 
edge (arrow) suggesrs breakup of this sea- 
mount has already begun, 50 km from die 
9000-ni deep trench axis. Current rales of 
plate movement will complete the destruc- 
tion within I million yean. The trench it- 
self nicely illustrates the sleeper downgo- 
ing side to the left and the horst-and-gra- 
hen fault blocks on the Forearc side to the 
right. (Photo courtesy of Peter B. Hum- 
phrey, University of Hawaii, Institute of 
Geophysics, Honolulu, HI 96822. 


An Invitation 

Would you like to be on the cover of 
Eos} If you have any illustrations wjth 
both aesthetic charm and scientific inter- 
est—phoiograplis (preferably black and 
white) of geophysical phenomena, experi- 
mental results, or graphs — Eos would like . 
to consider them for publicadon on the 
cover. Send the original illustration or 8 x 
10 inch (20 x 25 cm) glossy photo with a 
short (50-200 words) explanation that can 
serve as a caption. You may also submit a 
more extensive news item dr even a short 
article to accompany a proposed cover- 
Captions will be by-lined. If the material 
lias been previously published, please sup- 
ply a copyright release from the copyright 
owner, Send it to Eo$ Cover, AGU, 2000 
Florida Avenue, N.W., Washington, DC 
20009. 


On a more positive note, a number 1 of 
ocean groups, including federal, industrial, 
and private organizations, arc now actively 
planning for a year-long program of ocean 
awareness to be called tiie Year uf the Ocean, 
starting March 10, 1984. The date is chosen 
as the first anniversary of the U.S. proclama- 
tion on the Exclusive Economic Zone. The 
exercise of soverign rights for exploring, de- 
veloping, conserving, and managing the liv- 
ing and nonliving resources of the sea re- 
quires an initiation of new activities; the new 
year will sec many of these. 
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needs. He was instrumental in forming the 
first NSF research and facilities staff group in 
examine long-range needs. 

He Iras maintained an acme awareness of 
the problems and research opportunities fac- 
ing the community. Through publications, 
such m his nr tide in Eos and presentations at 
AGU meetings, hc hits worked to keep the 
community informed of NSF/Division policies 
and activities. lie has also led the light to 
maintain proposal review panels us one of the 
methods or direct community involvement in 
the decision-making process. 

Hc is a champion of the peer review sys- 
tem. Dob was also one nf the first NSF man- 
agers to lake action to set up ad hoc review 
committees to examine how well and how 
fairly his programs were utilizing the review 
system. Trie results: A pass with flying colors. 

Bob is an unassuming and modest individ- 
ual. Hc is smart, thorough and strong— un- 
usually strong for a person so compassionate 
about other people. For almost 15 years hc 
has been a stabilizing influence for the good 
of academic ocean sciences in NSF and else- 
where. Not incidentally. Bob served as secre- 
tary of the AGU Oceanography Section in 
1972-1974. it is high time hc received recog- 
nition fnr his contributions to our science. 

In summary, Bob Wall is truly an unsung 
hero, the kind of honest, dedicated, and 
effective administrator who we are all pleased 
to support in a pusitinn of responsibility in 
Washington, D. C. He is living testimony that 
"the system" c.m and docs work with ipiaiitv 
people in [dace. Wlial is even better is th.it we 
can hope hc will serve for mini lier 21) ye.us, 
quietly doing his imjHitisuit jolt superbly. 

For the tic run Sciences Sectvm: 

Christopher N. K. Mooers 
l' resident 


Joseph L. Reid 
President-Elect 


Peter G. Brewer 
Secretary 

December 1 98 3 
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AGU Ocean Sciences 
Award: 

Robert E. Wall 

The Ocean Sciences 
Section of AGU recog- 
nizes the important, 
longstanding contribu- 
tions of Robert E. Wail. 

Bob is rapidly ap- 
proaching 20 years of 
dedicated and selfless 
service to the adminis- 
tration and promotion 
of ocean sciences within 
the federal government. He began his profes- 
sional career as a staff scientist for marine ge- 
ology and geophysics in the Office of Naval 
Research in the mid 19G0's. In 1970 he 
moved to the National Science Foundation 
(NSF) as a program manager for marine ge- 
ology and geophysics. In 1975, he was P ro " 
moled to Head, Oceanography Section; Bob 
is now Head, Ocean Sciences Research Sec- 

don- . , j 

Through all of this, Bob has managed to 
maintain a strong commitment to making the 
bureaucratic system work and to be con- 
cemed about the needs and goals or the indi- 
vidual scientist while recognizing the limita- 
tions and pressures within NSF. And lie has 
maintained a sense of humor and Ins own 
personal integrity. His management philoso- 
phy is driven by a deep concern for the 
health and vitality of the ocean science coni- 
munlty. This has translated into program-lev- 
el operations which are driven by science. 

Bob was educated in physics at Carlton 
College and later obtained a Ph.D in marine 
geophysics from Columbia University and La- 
mont-Dohcrty Geological Observatory. From 
this background, he has developed a strong 
interest in, and an impartial ntutude toward, 
all aspects and subdisciphncs oroceanogra- 

pl Some specific contributions made by Bob 

wi i5^S , ^Mc rPli d. 

Exploration. He has worked h^ 'ommntatn 
NSFs capability to support . llie 

full spectrum of project size and lnterd! ?J : '\ , 
plinary content. For ihii, he was jWOgmMd 
by an NSF Special Achievement Award in 

1 He has worked diligently 


Ocean Drilling Update 

Alihnitgii pluiuiitiK fm die iiist vv.u oi ihe 
Otcau Drilling I'rngi.im iODI ’1 h well uiulei 
way, I in 1 National Stiemv Foundation tN-SFi 
invites piopus.ils fruiii U.S. scientists ami in- 
stitutions forstimiiltc and tm ltii>>l<<j(k.il ac- 
tivities t1t.it "serve in eiui* It die sijeiiiilic te- 
turn from ocean drilling ami ensure that 
ucean drilling is etii ployed tu the best advan- 
tage,'' according In I leriiiiili B. Zmiiueimun, 
ODP program avsucimc lor science tutu flirta- 


tion. Drilling operations l«»r ODI* are expect- 
ed ui begin in t kteher </:••». J.mu.ii% 31. 

1984, p. 33). 


In the United States, NSF supports partici- 
pation of U.S. scientists through the research 
support component of ODP. This support fo- 
cuses on investigations of potential drilling 
regions, including studies that combine as- 
pects of continental and marine geoscience; 
downhole geophysical experiments atul devel- 
opment of related instrumentation; and 
workshop}* and nthcr nttivilics that (glus on 
problem definition prior to drilling opera- 
linns. Zimmerman said. To be considered for 
support, proposed projects must hc dearly 
relevant to the drilling plans of the interna- 
tional community and focus on pre-drilling 
or drilling-concurrent activities, lie explained. 
Where appropriate, proposals may he consid- 
ered jointly by ODP and other research sup- 
port programs within NSF and within other 
agencies. 

Proposals may Ltc submitted at any time 
and should be addressed to the ODP office, 
which lias returned to the main NSF building 
at I SOU G St., N.W., Suite i 133, Washington, 
DC 20550 (telephone; 202-357-9849). Sandra 
Tayc is ODP program director and Al Suth- 
erland is associate director. ODP is under the 
aegis of NSFs ocean sciences division (Eos, 
July 5, 1983. p.443). 

Science direct inn for ODP is provided by 
the Joint Oceanographic Institutions for 
Deep Earth Sampling (JOIDF.S). Internation- 
al participation in ODP will continue. In ad- 
dition to the United States, iiieinberiliip in 
JOIDF.S is expected to include Frame, the 
United Kingdom,. Japan, the Federal Repub- 
lic oi Gcnimav, Canada, and a (tnisnititiin of 
European nations lepit-st-iilcd by the Euro- 
pean Science Ftnnid.il it in. Knelt member run- 
tributes tu the Im.tiutug, onlinnrd stiettei- op- 
erations. ,t ticl participates in siicmc planning. 

Geophysical Surveys 

Joint Occam (graph it Instil til tons, I tic., 
(JOI), a lonim tiiun oi It* major U.S. oicntin- 
giaphir institutions, was re'cviitlv a wauled a 
(oiiIt.ilI frotii the National .Science l-imuda- 
tion to manage ODI* (f.n,. J a mints 'll, 1984 . 
p. 33). JOI also manages the LLS. portion o| 
die site survey piogTuin lor mean drilling. 
Ihe survey program lequitt's high-i evolution 
gcophssicnl surveys to facilitate site selection 
in preparation I'm deep mean dulling t ►rg.t- 
niz.iiioiis with the experiein e. .ilnlilv. and in- 
terest to conduct rcquiml deep menu gen- 
plivsii.nl Miners tim. I tiding swath map sin- 
vess) should sul in i it a written request for a 
copy of die solii itatioti trailed )< >1. I in .. KFP 
0 1—84 1 f i oiti JOI. Inc . 2 luu iViinssls.il I in 
Ave., N.W., Room 3 Hi, Washington. l)t! 
2«'U37. attention: Andrew A. I.ithi.iiien. i he 
efforrs during lUM-l-IPHft imti.ilh will fonts 
«.m the K.iiic ti. unite /one and tin 1 bile tu 
pic jitiiidun. 



Les Granites des 
Complexes Annulaires 

Manvels et Melhades 4, Bernard Bonin, Bureau 
de reclterches giologiques et minifrres, Or- 
igans, France, 183 pp., 1982, in French. 

Reviewed by Peter Bowden 

This book, Manual and Methods 4, published 
by France's BRGM, together with a mouthwa- 
tering preface by R. Black promises much for 
the student of ring complexes. It consists of 
four distinct chapters, each divided Into a 
number of subsections, with 52 text figures 
and 9 tables. Although in reality it is based on 
a doctoral dissertation concerned with the 
newly discovered ring structures in Corsica, it 
is spiced with references to past and present 
research in Nigeria, and observations from 
French expeditions to the Kerguelen Islands. 
There are also brief commentaries on the au- 
thor's observations in New Hampshire and 
Massachusetts. The text effectively represents 
a distillation of knowledge concerned with 
oversaturaied alkaline mag ntai ism in conti- 
nental anti oceanic settings. Tlte book hua a 
good bibliography with English-language sci- 
entific literature references up to 1980. While 
aware tltot ring-complex compositions enn be 
variable, ranging from calc-alkalinc to alka- 
line, the author restricts his writings to gra- 
nitic and related rocks of the alkaline and 
peralkalinc spectrum. 

Chapter 1 reviews tlte types of structures 
occupied by the granites and their mode of 
emplacement. This introductory section con- 
siders in detail the formation of ring struc- 
tures in Corsica. These are Permo-Triawic in 
age, A-lypc granitoids of short-time duration 
following the main campressionRl tectonic re- 
gime of the Hercynian. There are several 
good field sketches with diagrammatic inter- 
pretations which may be valuable as n field 
guide io the Corsican ring complexes. 

Bonin then launches into a scries of theo-. 
relical observations based upon published sci- 
entifid literature. concerning the geometry of 
ring complexes (shape, average diameter, 
etc.) and the ascent and subsequent cooling 
history of magmatic liquids in ring dykes. 
This is followed by a uine-page commentary 
on tlte mode of emplacement of ring com- 


plexes. paying particular atteniinn to the 
Glencoe and Valles models, and tiie Ramberg 
experiments. The chapter ends with specula- 
tion an the source region for alkaline mag- 
matic liquids. 

Chapter 2 gives details about the textures 
of alkaline granites and related rocks and 
provides a summary or their petrology and 
mineralogy. The value of this chapter varies 
considerably. For example, the feldspar sec- 
tion is worthy of careful reading, but the oliv- 
ine and pyroxene sections are given too brief 
a coverage to be or value. The amphibole dis- 
cussion is welcome and provides the reader 
with additional information to be used in 
conjunction with the excellent article by Giret 
etal. (Canadian Mineralogist, 18, 481-495, 
1980). The micas also are given a good, brief 
appraisal with some fascinating projections 
showing compositional variations towards si- 
derophyllitc. The most poignant feature 
about the nmphibole and mica sections is the 


recognition that certain compositions can cry- 
stallize at temperatures below the granite soli- 
dus. Chapter 2 closes with a limited discus- 


sion concerning accessory minerals. Apart 
from the meticulous study by Tupin on zircon 
morphology in alkaline granites, there is only 
brier coverage of other minerals. 

'Chapter 3 enters the realm of geochemistry 
with some wt. *£ diagrams designed io em- 
phasize the magmatic evolution of the alka- 
line granites. Trace element data (U, Th; RW 
Sr) provides an insight into magmatic and 
postmngniatic processes but die data is re- 
stricted, with no major references to rare - 
earths or other impnriani trace-element dis- 
criminants. 

Tlte final chapter (4) consists of a petrugc- 
nctic review concerned witli the origin and 
evolution of alkaline anorogcnic magmatism. 
Brief excursions are made into die problems 
or source regions of magma generation, the 
ascent uf tlte magma through the crust, and 
its contamination- The most interesting as- 
pect in this chapter is Ihe dlscuuion concern- 
ing die origin of "HndinosUc,'' a mafic-rich 
(aegirine + alkaline amphibole) rock occur- 
ring as enclaves, or within zones of ca tael as Is 
In peralkalinc granite at Evisn, Corsica. Bonin 
provides a good synthesis of the world-wide 
occurrences of lindi nosite and offers nn inter; 
esting solution to its formation. 

Books (font, an p,44) 
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Books franf. front p. 41) 

'I he jirinripul rcscrv.iitoti willt lliis pocket 
volume iv that it h neither a manual nor a 
"mcihrols liawlboctk" on granites in ring com- 
plexes, ax nil mined cm the I'runi cover. It is, 
however. a welt nine treatise on the subject, 
ami [Hmidcs an extensive theoretical ap- 
pin.it 1 1 [H'ppercri with rauuli/iiiR glimpses of 
the author a i own research in Corsica coupled 
with liis reiiiarl.tlilegrasp of the scientific lit- 
erature. 

Peter linuden it with the Department of (ieolcgy, 
University of St. Atulrewt. Fife, Scotland KYI 6 
VST. 

Water and Agriculture in 
the Western U.S.: 
Conservation, 
Reallocation, and 
Markets 

Stud in Water Polity awl Management, Mil. S, 

<>. WiMtlierlnnl (Ed.), Westvien, HimMec, 

(■■!■■.. win ► ‘jiiii jip.. i«jn 2, $ar». 

Het'ieuvd Ay William It. l.uul 

Water (■■im-rt.iiioit li.t-, long liern an im- 
•lii.ililiril |>ihii( in rhe wriirrii United Slates, 
hut when hiiimitis have saul "i onscrva- 
rinii," l hey haw titu.illv meant revet suit nor- 
age to pirvriu water limn rvi.iping dntvii- 
sue.iin lK-ime itsniiM la- tlivrilrd ,iml put tn 
Imnili ial no-. Ilu.'y Iratk |Ml I is iil.tt iiinlu.i^i' 
Win n lliet:.uiei Ariiiimi-.it. itum ilclim-il it in 
liii'.na w.ilri < Ic in .11 ul iiMiMgeineni, a wav nl 
avnitluix hi |imi|Hiuing tin- i miMi m tinu ul 
rrii ivnirv liii>p|H>u' level voir i lev eli ipuu-nt 
hi llr** h i'vl must leilainh is in ilels the iiui- 
'‘ iiiiiin.il w i vi tom ami iimiiiiti [Hiiiiu.il e\- 
Inn lii ill It iv tn liT.mil oiu-selt ,n dali nr cliv- 
lok.il .is well. 

Several nl llieviitiliihiitnrs in this IhhiK are 
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The 36 papers (individually re- "It is too early judge whether 

ferenced) in this comprehensive This volume is a compendium of this will ultimately become a 

monograph detail a broad multi- ideas, information, and method- benchmark volume ... but the 

disciplinary examination of at- ologies related to the multiphase possibility certainly exists." 

mospheric science. Heteroge- processesinahnosphericscience. Atmospheric Environ,,, ml 

neous Atmospheric Chemistry is 

required reading. Write: American Geophysical Union Orders under S50 must be prepaid 

Call: 800-424-2488 DC HMw' ^ ACU members receive. 30% diaeoum 

(202) 462-6903 (in DC area or Wire: Western Union Telex HH 

outside afiitigitmis USA) 7 JO-822 - 9300 lBl2j i CvTl JCCe P te “ 


"It is too early judge whether 
this will ultimately become a 
benchmark volume ... but the 
possibility certainly exists." 
Atmospheric Environment 

Orders under S50 must be prepaid 

AGU members receive a 30% discount 

HHRRI3S accepted 


academics wlm are also westerners by resi- 
dence (if nui by ideology), and who arc well 
known for espousing the sort of heresy which 
brought so much western opprobrium down 
upon Jin uny Carter. Readers of Eos arc now 
advised (hat they are at ii again. The bnuk is 
a report of a sciies of loosely interrelated re- 
scjn.li studies, all dealing with agricultural 
w.iitr use in die West, and alt done under the 
sponsorship of ihe John Muir Instiliiie. The 
i licme of the researc h is the need to realln- 
uie water from agrii ullure to higher-valued, 
iiuii-agi it uliural uses, the iiistiuniuiial capaci- 
ty tor l:u k ul Cii |mi ity) to do so, and the costs 
whif.h i i nisei vain m may iiiijmse on some wil- 
ier users. 

A central distinction running through 
many of the ininrihiitiiiiis is dial between 
what Dean Mann calls the “hiireaiicraiic sirai- 
egr and the "market strategy" for allocating 
water. 1 lie aiithuis clearly prefer tile market 
strategy, because it aci-onipfislies die required 


changes in water use at the lowest costs. They 
recognize that those cosrs, even if they are 
minimized, do exist, and that they will fall 
mostly upon farmers and Indians. But they 
begin with the presumption that transfers out 
of agricultural use are necessary, and (hat 
what is aL issue is only the best way to do it. 

In Tact, in much of the West the conflict still 
revolves around whether such transfers are 
needed, and not yet on how to accomplish 
diem. But the research reported in this vol- 
ume clearly shows dial adjustment is already 
well under way, and that Western energies 
which arc now expended upon resisting 
change might better be devoted to under- 
standing and managing it. 

The book includes a lliuughifii] conceptual 
discussion by Dean Mann and three quite di- 
verse case studies of water reallocatioifhnd 
conservation: in the Tulare Basin, in the Na- 
vajo Indian Irrigation Project, and in Lhe 
Central Arizona Project. Not only are these 


three settings diverse, but the viewpoints and 
methodologies of the am burs also differ 
greatly. Finally, the book includes an exami- 
nation of water transfer institutions which 
have evolved in four western slates. 

This book will not please the practitioners 
of traditional wesLern water politics; it too 
clearly reveals the outdated basis for that 
game. Neither will it completely please those 
environ men talisis for whom the new water 
conservation is an article of faiLh; the costs of 
conservation are revealed along with its inev- 
itability. The less committed, however, will 
find in it a wealth of information about how 
social change is occ lining and reallocation of 
scarce resources is taking place, as well as 
many insights into how the process of institu- 
tional change could be made more rapid, ef- 
ficient, and equitable. 

William B. Lord is with Policy Sciences A«o- 
ciaies, Boulder. Colo., S030I. 
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PROCEEDINGS 

IN 

atmospheric 

ELECTRICITY 

limited by 

IfOlhar il. Ruhnke 
John Lfliham 

ISBN: 0-937 194*04-2 
*10 PP- $45.00 

Sckcicd prescmaiions from the 
Yllh InlcrDallotul Conference 
on Atmospheric EledricHy, held 
m Manchester, England. 1980. 
Oveiview of the state of 
aimospheric electricity. 

Send orders lo 
A. fiEEPAK Publishing 
P.O. Box 73JK) 

Hampton, VA 23666 


Dim; lor of Admlohlrallon. I lie N.iiiuiul Center 

fur AiniijinlierK Rrwaich |.«a(c>1 in Duuldcr. Cof.> 
rjiin is 'cekiiiK a Direciur nf Adminiilralinn iu 
sene as ihe Um;l .idiiunislt alive and huancLi] offi- 
' 1 * lc,l ‘* l,l K dif Ailminisiraiinn Division. 

M VR is upcrjieiMik iln- IS inuiiuiiuns ofihe Uni- 

vcnin t.irporaijiin f„r An pheric Rescan 1 1 un- 

ilir l lie ipuiis.li ship .if die N.Hi.mjl Seieutc Fnun- 
ajiiun. Inc [lirccinr of Adminislniliun plans, devel- 
opiand ptinuh-i. adniinisiraiisc anil financial 
Winers, suciinlic luppun scmccs. and plant facili- 
ties and scmccs r.mclucis .idminisiraiisc and husi- 
IIC11 .k-aliiijn hilli cniilics .mliide NCAR inclihGiw; 
tlie ^aiiijii.ii ai it nee Fuundaiiun. universities; fed- 
eral. I'Kal .md si. lie Rmcrnmcni entities; and busi- 
ness aiid riiuncijlurganiaalions. Formulates uolicies 
and budgets. Pa rim pales nn ihc NCAR Directors 
Lomnnitec. a senior m.ma R emenl l«dv that advises 
he Director u[ NCAR on current and future obiec- 
livei. plans, budget siraiesies and iirioriiics. policies 
and procedures Achieves positive results in mcelinn 
lhe affirmance acton program goals Tor the Divi- 
P° , ” ion delude: Docu- 

menied skill 31 high level managemcni of diverse 
actniucs. with direct management responsihiliiies 
“’W 1 ' .°J •hc .major areas of aciiviiies which 
comprise Ihc Administration Division; evidence of 
high-level managemcni 
3 * Cie ? l,hc °- r ^h-ltth organ iza lion 
or in a medium-iu-largc-sizeiTunivcrsiis’- skill j n 

liui are enn Jn< ? P rQb!eras m adminislniliun 
or g dnL “ 1 ' r 'ns like NCAR; 

evidence or good and consuiem judgment, effective 
conunumcaiioii {orally and wriuen) fair and lough 
negoiiauon and decuiun-making skills; skill in nSirv 


Assistant Professor of Gcophysics/Purdue Univer- 
sity. The Department oftecacicnces. Purdue 
University anticiwucs an opening for a new lenurc 
irack position ai ihc assistant professor level in the 
area ol exploration geophysics. Tltc successful ap- 
plicant must be prepared to assist in leaching cxplu- 
ration geophysics courses, advanced topics in his/her 
specuhv ancl demons! rale an ability to develop and 
cnnduci productive research. Postdoctoral or tndus- 
Inal experience u desirable. The geophysics pro- 
sram in llic Department of Geosciences at Purdue 
University currently consists of four full-time geo- 
physus faculty. Field and laboratory equipment and 

available * h ^ Department or Geosciences arc 

«|=s i BSfti i sasars^ 

names of three references lo: 

" ■ l^yandowiki, Deparimenl or Geosciences 
Weal ^ fa y elle - Indiana 47907. 
l imu * d , f0 L r ““P'.anw of application is May 
‘■I s « of umil the position is filledT 1 

University is an equal opportunity/alTir- 
mative action employer. ’ 

Na^ a mi:v , !llSJ“ l l, ^ ver “ il ?: The Australian 
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iulm " a coniprchcnilve resu- 

lii ? "on 0 n ,h rC .^JS rc i C Dr - M- II- Da- 
ikb a?u P ' 0 ' Uo ? a00<1 - I^uWer. CO 80307. 
KS™ fl a nnn profil eoiusirtluni licadqu altered in 
NA V coniniu. 
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S Sbrv IHn ? al0 ta and ° re Agncullural 
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ff«inu in ‘he range: Research Fellow related field. 
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NASA/Space Plasma and Magnetos pheric 
Physics. This is an opportunity lo become involved 
in staie-of-ilic-aiT dam nijiiagciitem issues, itth- 
niqiies, and solutions while simultaneously pursuing 
research interests. The Naiioiud Space Science Data 
Center ai the Goddard Space Flight Cemer is in an 
exciting transitional period and has three new open- 
ings nn its contract siaff for dam oriented space 
plasma and magnetos pheric physicists. These indi- 
viduals will join with several others iu attacking a 
broad range or activities, primarily intended to fa- 
cm 1 Hie access 10 and utility of space science data in 
an evolving technological environment. These aciivi- 
iies me hide development of an online data catalog, 
interfacing with Principal Investigators and spaeo- 
crafi project offices Tor data accessibility and docu- 
mentation, preparing data catalogs, generating tech- 
niques tor coordinated multi-spacecraft data acquisi- 
non and analysis, and generation of composite or 
other value-added data sets. Research interests ait 
encouraged and may lx? pursued on a substantial 
part-time basis. A Ph.D. is preferred, ah hough a 
Master s degree will be considered for some aclivi- 
ties. Experience with space flight exiicriiiicnis, data 
analysis techniques, data presentation, publications, 
and programming is highly desirable, specific duii« 
Interest!; U|J ° n a ° ' l “*‘ vl£ * linls background and 

Send resume lo: 

Dr. H. Kent Hills 

S'Rma Data Services Corp., a M/A-COM Co. 

Code 60 1 

NASJWS^c” SdC " Ce Da,a Cen,cr 

Greenbelt. Md. 20771 

Sigma Data Services Corp., a M/A-COM Co. is an 
equal opportunity employer. 

Agricultural Drainage. Assistant, associate or full 
professor joint tenure track faculty position in the 
Departments of Land, Air and Water Resource* and 


Ul fixed 'poind |§0 1 64 -*23100' p.i Cufrem“«- * 

^Js^jaaaiEsssi 

,he P° sa jb m ‘y of extension to 
max mum of three years. Grants are provided 10 - 
wanls travel and removal; assistance with housing- 
n u atton . The University reserves the rigft 
not to make an appointment or to make an annoim 
mem by biviiniion ai “ a PP° n ‘- 
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Awlgmu Lertareshlp In Tectonics or Marine Geol- 
fSa^ phya, £f‘ Un ‘ vcrll ‘y of Cambridge. Fulf ' 
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related field. At least one degree in engineering de- 
nre “- Applicants must have strong background in 
waier flow and solute reactivity in porous media, 
mathematical and computer simulation modeling, 
and course work and/or experience in engineering 
design and evaluation or agricultural drainage sys- 
tems. 

Teaching includes iwo undergraduate courses: a 
background course in water ana solute transport 
and descriptive treatment of drainage systems and a 
to design and evaluation of drainage systenu- 
Addttional leaching duties Include advising of un- 
dergraduate and graduate students. The appointee, 
after the research program is established, will be ex- 
‘o offer a graduate course in that research 
area. Research Involves study of processes in the 
management of soil salinity and shallow groundwa- 
ter, including irrigated croplands. 

Applicants should submit curriculum vita, tran- 


Veihmcycr Hall , Uni versify ofC^Hfor nia, Davis, 
,, 1 r 7 ,i ? 936 18 > b ? March 30. 1984. Position « 
available Irmpcdiaiely. 


. The University of California is an affirmative «• 
1 ion/ equal opportunity employer. . 

I^utdoctwa] Associate/Meteorite Studies. -. The 

P e hter for Astrophysics has A 
postdoctoral opening for a well-qualified recent . • . 

it,- ■ 0 10 advance. our understanding of 
r ^ p an . eu b£ carrying out petrologic 
f* m e‘e°rites. The appointment i* for one , 

(***»* exposure jo axmo- 


Obsicrva- 


ou uarden Sr.. Cambridge. MA. 
ie Smithsonian Astrophysical Observatory » an 
I opportunity employer. : 


u ill V(U.II, LUUin Ul UUWlWlUVira — - 

manuampts, abstract of dissertation and the names, 
and addrftBcs of at least three references to: From*’ 
sor D. R. Nielsen. Clialr, Search Committee, Depart- 
ment of Land, Air and Water Resources, 121 


February 7, 1984 EOS 


Director of Budget and Planning. The Njtuonal Itesrarch Associate. The Department «.f Earth 

Center for Atmospheric Research (NCAR), located and_Spdcc Sciences at SUNY Slonv Br,«k 


in Boulder, Colorado, is seeking a Director of Bud- 

S t and Planning to act as chiefaide and advisor to 
e Director of the Center, to design, execute and 


oversee NCAR's budget and planning process, de- 
velop funding process. NCAR is operated by die S3 
institutions of the University Corporation for Atmo- 
spheric Research under the sponsorship of the Na- 
tional Science Foundation. Requirements for ihis 


evidence of good and consistent judgment, and 
effective negotiation and decision-making with di- 
verse staff; documented skills in writing budget jus- 
tifications and analysis; documented skill in manag- 
ing several tasks at once, in making priority judg- 
ments among them and in working under lighL time 
constraints; evidence of participauon on high-level 
management teams; evidence of familiarity with the 
Federal budgeting practices and procedures. 

Compensation wUl be commensurate with the re- 
sponsibilities of the position and the demonstrated 
skills of the successful candidate. 

Prospective candidates may apply by submitting a 
letter of candidacy and 3 curriculum vitae io/or ob- 
tain additional information from: C-W. Curtis, Di- 
rector of Person nel/EOP. NATIONAL CENTER 
FOR ATMOSPHERIC RESEARCH. P. O. Box 
3000, Boulder, Colorado 80307. 

Equal opportuniiy/alfirmativc action employer. 

Position in Geophysics (Applied Solid Ear(h)/Unl- 
verslty of Conforms, Riverside. Visiting lecturer 
opening beginning l September 1984. Although the 
initial appointment will be as a Lecturer, and is an- 
nually renewable, the appointment could lead io a 
ladder faculty position the following year. Appoin- 
tee would tcacn both undergraduate and graduate 
level courses in geophysics and tectonics. Ph.D. re- 
quired, and evidence of excellent potential in basic 
research in any siibftcld of applied geophysics will 
be considered. In addition to leaching, research and 
service arc required of faculty members aL llic Uni- 
versity of California. Applicants should submit a 
current curric iiluni vita with names and addresses 
or three people who have agreed to pr ovirfc refer- 
ences. Applications should be complete by April I, 
1984; however, late applications may be accepted 
unii successful candidate is appointed, bend applica- 
tions to: Dr. Shawn Bidder, Deparimenl of Earth 
Sciences, University of California, Riverside. Gali- 
foraia 92521. 

The University of California is an equal oppcirtu- 
nity/affirmative action employer. 


o a t” 1 * ^* Dciale - The Department of Eanh 
and Space Sciences at SUNY Stony Brook invites 
apphcaUotM For a Research Associate position. Can- 
didates Should be experienced in anp/ication of 
Electron Micraprobe and Analytical Electron Micro- 
scope tech niqiies to geologic materials. The Depart- 
ha ? 3 'li i? L 2l %^K Electron Microscope with 
Tow n ■ 1 b P ll R" r f h “ ,n 8 a new Electron Prnl« in 
; , 1 Runes will include equipment maintenance, 
instruction ol graduate students on equipment use 
and research with independent and in conjunction 
With Faculty. Familiarity with computers and Fortran 
programming required. A I’hD is preferred. Salary 
is negotiable, but we anticipate a range of $[8-23K. 

Send letter or application, resume mid names and 
addresses of three references by March 31. IDR-l to: 
Dr. Steven Bolden, Deparimenl of Earth and Space 
fences. SUNY Stony Brook, Stony Brook, NY 

SUNY Stony Brook is an equal a pponuniiy/a (fir- 
mauve action employer. AK# 7-84. 

Mlnerfllogical Society of America. Applications 
are invited for the position of Executive Secretary. 
The MSA Executive secretary is she member of the 
«aff of the American Geophysical Union in Wash- 
ington, D.C. who is responsible for managing the 
business activities or the Society. Duties include in- 
volvement in activities such as membership, account- 
ing, publications, subscription Fulfillment and meet- 
ing arrangements. Scientific, management, and/or 
publication background is desirable; dedication, or- 
ganizational ability, and some knowledge: of comput- 
er record management are essential. Salary from 
$23,000 depending on qualifications and experi- 
ence. Send resume and names of three references 
to: Mineraiogical Society or America. 2000 Florida 
Avenue. N.W., Washington, D.C. 20009. 

Hydrologiai/Georgla Institute of Technology. 

Georgia Institute nr Technology, School of Civil 
Engineering, has a tenure track position available ill 
hydrology at the assistant nr assuciate professor lev- 
el. The emphasis is nu physical hydrology, ideally 
urban und surface water hydrology. Ph.l). is re- 
quired. Teaching of undergraduate ami graduate 
courses as well as the acquisition or funded ich-jicIi 
is expected. Send resume and list of refer cures to; 
Profcssoi J. Edmund Fitzgerald. Director, School nl 
Civil Engineering. Georgia Institute nl Ti'cliiiiilnuy, 
Atlanta, GA 3U332. 

Georgia Institute ul Tnhnology. .1 unit of the 
university system of Georgia, is ail equal ■■p|xii[iini- 
ly/affirmativc action employer. 


Stdmentologist. [2-incniili, tenure-track position as 
an Assistant ur Associate Professor in the College oT 
Oceanography. Ph.D. in earth science, marine geol- 
ogy, or marine geochemistry and ill one pmcmi.il or 
demonstrated ability to conduct grant-funded re- 
search required. The appointee will be expected to 
leach advanced com scs in his or her specialty, su- 
pervise graduate student research, anti develop a 
strong research program in marine sediments in at 
least one of the billowing areas: < I) mineralogy. (2) 
uranium seiies/raJiucheiniurv. It) stable isotope 
studies as applied to diagenesis. ur t l) inoi gaiiic 
geochemistry. 

Mamie Geologist {AUeropukvau4ofpi and StaNe Iso- 
topes). 12-muniTt. tenure track position as an Assist- 
ant or Associate Profcssoi 111 llic College nf Ocean- 
ography. l’li.D. in cartli science, marine geology, or 
oceanography and have a strong potential or dcui- 
onitrated ability to conduct gram-funded research 
required. The appointee will be expected to teach 
advanced rourses in his or her specialty, supervise 
graduate student research, and conduct a strong re- 
search program in marine geology and stable iso- 
topes with emphasis on paleoceanography and pa- 
Icodimatology. Send resume and names of three 
references by April 15 1984 to: 

G. Ross Heath, Dean, College of Oceanography 
Oregon State University, Corvallis, Oregon 97331 


tcrials Research Laboratory wnere there Is equip- 
ment for Auger electron spectrometry, x-ray pnoto- 
dectron spectrometry, scanning electron 
microscopy, transmission electron microscopy, and 
ion micraprobe studies. 

This position is available immediately. PhD. la re- 
quired. Rank and salary will be commensurate with 
experience and qualifications. For equal consider- 
ation, please submit a letter or application that in- 
cludes a statement of current and future research 
interests as well as a curriculum vitae, bibliography 
and Lhe names of ai least 3 references willing to 
comment on your qualifications and promise by 
April 1, 1984 to Dr. Albert V. Carozri, Chairman, 


Planetary; Geolog ist/Brown University. Tenure 
track Assistant to Associate Professor position starl- 
ing July 1 . 1984. or as luuii as [xissiblc thereafter to 
teacri and conduct research in planciaiy geologic 
processes on Earth anil other planets. Research 
should be 011 iinilcrstamliiig inc physical processes 
(for example, impact cratering, sukaimin, tccto- 
nisiu) responsible for the origin nf planetary sur- 
faces. Applicants must have Pli.I). Lit planetology, 
geophysics or gculogy. Deadline tor applications is 
March I, 1984. Interested pnrlirs aliuulri lent! vita 
and names nl at least three |tcrsons wc may contact 
for recommendations 10 : M.J. Rut her ford. Chair- 
man, Department nf Gcfiluvtcal Science*, Brown 
University, I’rnvjdcucc. RI 1)2912. 

An equal opponu 11 iiy/a fTirm.il ive action employ- 
er. 

Research Poilllon/Depar Intent of Oceanography, 
University of British Columbia. Recent Ph.D. 
with experience in si mistical methods Hint geophysi- 
cal fluid dynamics sought to participate in llic analy- 
sis and inicrpieiaiion of data from un array of 
cyeleiondes (profiling current meter. Cl D systems) 
and current meic-n in the Strait of Georgia. Tltc 
candidate should also have ihc potential of model- 
ling the ohsena ihms in terms of the non-linear low 
frequency motion of a stratified fluid of variable 
depth. The position is available as uf I November. 
1681, for n duration of unc year and may he re- 
newed tor a second yean it will he filled at postdoc- 
toral (fa $20,700) or research assoc Lite (tip to ca 
$27,000) level according to the candidate s experi- 
ence. In accordance with Canadian immigration re- 
quirements. priuritv will lie given lo Canadian citi- 
zen* and permanent residents id* Canada. Resumes 
and three feller* ur teferenre should he sent 1 luls 
1984 to Dr. S. Pond, Dept, of Oceanography, 0270 
University Bhd., Vancouver. B.G., Canada VGT 
IW5. 

Marine Research Associate III. Process, analyze 
and interpret satellite derived Llivrmal IR data of 
the S.irg.nso Sea fmui llii-sulurupkal iimvcigeiicc 
in die Gulf Stream. Prepare scientific iiuniiscripis 
mi the results emphasizing the near surf. ice ineso- 
scale tlyn.imus anil air/sea inierac lints. I'li.D. in 
I'hyxii.il Oceanography ;iinl cxpci ieuc e in uuniuuiT 
iinigr.imiiiiiig. Submit resume by March I, l!)N|, it,: 
Fcii-r Gqrnilltiii, Matiue Kcst -.11 1 It Assmiaie 1 1 1 Pnd- 
lian. Univcisity nf Uluxlv 10, nui. P.O. llnx 357, 
Kingston, Kliuile Island I I'JHrt 1-0357. 

An allirmalisr .iiiinii/eqiial uppiutiiiiiiy rmpluyer 
mil. 


Postdoctoral Posit ion/Unlverally of Washington. 

Research As toe Luc (|Kistdocioral) with back- 
ground in physical oceanography ur atmospheric 
sciences ami interests in dynamical aspects of cli- 
mate variability. Term of appointment: one (I) year, 
renewal lie For a second rear subject tn Ihe approval 
of die Council. Closing date: March 15, 1984. Send 
curriculum viiac and n list of four (4) references tn 
Director. J ISA O. c/n Deparimenl nf Aunospheric 
ScirnLC*. AK-40. University nf Washington. Seattle, 
WA 9X195. 

An equal opportunity to irirmaiive actiun employ- 
er. 

Space Plasma Tbeoretldon/Princeion University. 

A postducloraj position is available beginning 
summer nr 1984 in llic Theoretical Division of the 
Plasma Physics Laboratory. Princeton University, 
for unc year with the possibility of renewal tor a 
second year. Physicists with a Ph.D. degree or its 
equivalent or other relevant discipline arc encour- 
aged to apply. The [million involves theoretical and 
numerical simulation studies on space plasma phys- 
ics under die support of ihc National Science Foun- 
dation. Interaction with die members of the Labora- 
tory engaged in fusion plasma physics is encour- 
aged. Interested candidates should send a resume 
and three letters uf recommendation to: Dr. II. 
Ukuda. Plasma Physics Laboratory, Princeton Uni- 
versity, Princeton. Nf 08544. 

Princeton University is an equal opportunity/,! for- 
mative action employer. 

Gcophyalea/Orcgon Slate University. Applica- 
tions are invited Tor n 12-month, tenure track posi- 
tion tor an Assistant or Associate I'rufrisur of treo- 
physics in the College of Oceanography to comple- 
ment the present eight member Geophysics faculty. 
The applicant must nave a Ph.D. or equivalent, a 
demonstrated ability 10 conduct independent re- 
search in theoretical nr oliscrviiiiniial geophysics, 
and to obtain research funding. Applicants will be 
considered in moil areas nr solid earth geophysics. 
Duties include teaching graduate ii'iirwi in geo- 
physics, supervising graduate siudriui. and develop- 
ing a program ol'gr.uii-fimricd reseats Ii. Interested 
candidates should submit a resume, 11 , lines ol three 
reje ret ices, .md .1 liticf statement uf resc.strh iilatis 
by M;tr>h I. 19S-1. in: G. Russ Ife.irh, Dean. I.'illeue 
ui Oceanugcajihv. Oregon .State University, lairvjT- 
lis. Oregon 97331. 

Oreguii Stale UniveiMlv, ,111 alfirinjlhc act inn/ 
ciiiiil u|i[KiMuttiiv employ c-r. ii>ntiiliti with sett ion 
5 ID >i< die Keh.ibdil.il 11m Act nl 1 U 7 :I. 


CI«y Mineralogy/University of Ulinois ■! Urbaoa- 
Champatgn. The Department of Geology invites 
applicants for a tenure-track faculty poiiuon in clay 
mineralogy. We arc seeking candidates who have 
clearly demonstrated the potential 10 be outstanding 
researchers in the general areas of mineralogy, crys- 
tallography and chemistry of clay minerals, in lhe 
origin, aiagenesis. and metatnorphism or argilla- 
ceous sediments and whose future research will 
complement our existing programs in the petrology 
and diagenesis of sediments, experimental studies of 
compacuon and of kinetics of burial diagenesis, be- 
havior of day minerals during deformauon, petro- 
leum geology, and stable isotope geochemistry. In 
addition to trie development ot a strong research 
program, the successful candidate is expected to 
participate in all aspects of teaching ana advising at 
thegraduate and undergraduate levels. 

The Department of Geology houses a variety of 
facilities for day mineralogy research, including x- 
ray diffraction and fluorescence units, an atomic ab- 
sorption spectrophotometer, two NMR spretrom- 
Mcrj, an isotope-ratio mass spectrometer, and elec- 
tron microproW Numerous other analytical serv- 
ices are available on campus, particularly at the Ma- 


Thc University of Illinois ii Rn equal-opportunity/ 
affirmative action employer. 

University oF Oklahoma/Electrontcs Instrument*- 
lion Specialist. Tltc School of Geology and Geo- 
physics is accepting applications tor a lull-lime Elec- 
tronics Instrumentation Spcdaiist. Prindpal respon- 
sibilities will indude maintenance, calibration and 
user instruction for a new, computer-automated 


in tnc School. Additional opportunities count in- 
clude involvement in lhe University’s electron mi- 
croscopy lab (SEM and TEM), and Lhe development 
pf a Van de Craar-PIXE analytical system fn i col- 
laboration with O.U. physicists. Applicants should 
have a B.S. in Geology, Chemistry, or Electrical En- 
gineering or. equivalent in experience; salarv is com- 
mensurate with qualifications. Send curriculum vi- 
(aeand names and addresses of three professional 
references to: 

Dr.. David London 
School of Geology & Geophysics 
University or Oklahoma 
Norman, Oklahoma 73019 
Deadline for applications is March 15, 1984. 

, The University of Oklahoma i* an affirmative ac- 
tio n/equai opportunity employer. 


Announcing 

A 

Canadian - American Conference 
On 

Practical Applications Oi 
Ground Water Geochemistry 

Presented Jointly By 
The Alberta Research Council 
And 

The National Water Well Association 

At 

The Banff Springs Hotel 

High Atop The Canadian Rockies 

June 22-26, 1984 

Featuring 

Formal Lectures on FUndamental Aspects of Ground Water 
: Geochemistry by: 

Dt. Josef T&h, The University oi Alberta 
Dr. Donald Langmuir, Colorado School of Mines 
pt. Yousif Kharaka, USGS, Menlo Park 
•' pr.Niel Plummer, USGS. Reston 
\ Dr. Peter Erttz, The UniversUy of Waterloo V i 

. 1 Dr. Brian Hitchon. Dr. Ed Wallick, Mark Iftidell, The Alberta Research. Council 
Dr. ^chard Kngpp, Sohio,.^xn Rraricisco : 

■ jn addition there will be nUm^ous short presbhtations by dozens of other experts 


water ge<X;hemi5try/ .V' .... ‘ . >.-.v >1. 
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Postdoctoral fellowihipi Hydrogeology, Applica- 
tions arc iiiMCCil lur a jxiiirincicrjl pmnimi al ine 
L'nitct'iit <■! HilIiiIi ('■liimliid hurting dale: July 
I. I'M; I'm i ti'M'. null |ki"|Ii7c extension Tut a 
l hi iil \r.ir. SjH-iilu rcjr.iTfh task kill require famil- 
ial ill 'Mill hid ingc* il»i|ic environments, couiami- 
iMiii li.in«|M>ll. .1 rid mime riul morirlinR. Open to 
■ ami h I. nrs Irnin ( rtuln^y- nr F.iigiiiruiiiff. Salary: at 
lean 5211.71111 ( aiMiliaii. Applications n iili resume! 
anil .vlcti r«ri nf ihrre rt'lmrs ilmulH lie sent lo: 

Ur K A Kirnr. Ilrp.imiir-nt nl (ifTiliigii al Sciences, 
I'tiitrisili »l llrnisli ( nlnniliia. Vjnrouser. It.C, 
raiMila. Vi i [ Vll I- fitr fu niter iiif'irni.ilimi. irlc- 
jifinuc (rail) if2H nilfi. 

Research Hoi Ilian In Space Plasma ud Auroral 


$63.1 15, commensurate with rxpcnencc/cducauotj. 
For funher infornuilon regarding requiremenu 
and application imtccditrcs write la address below 
nr ulmnc 20L’-755-3687. Format applications must 
he received bv May 6. 1 98-1. 

NASA Headquarters, Code NHP, Washington. D.C. 
20516. 

An equal opportunity employer. 


geochemistry, inorganic chemistry or physical chem- 
istry with research experience involving mass spec- 
trometry and high vacuum technology is required. 
Salary range Is 516,000 lo $24,000. Send a letter of 


Massachusetts Institute of Technology, Haystack 
Observatory! Sclcntlst/Englneer. The Haystack 
Oburvatnii is seeking a .Scicmiit/Enginecr to work 
in the field i»r Very Isms Baseline Interferomctn 

ii'i niv i,i t„ ,t,n 


application, resume, and die names and addresses 
of three individuals milling to serve as references to: 
Crayton J. Yapp, Department of Geology, Universi- 
ty of New Mexico, Albuquerque, NM 87131. Clos- 
ing date for applications is March 1, 1984. 

The University of New Mexico is an equal oppor- 
Lunity/alTi rotative action employer. 
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Research Position In Space Plasma and Auroral 
Pbyilca. i si ii rr'f.irrfi positions ,it the level of as- 
siiiam nr am mate research vicnlisis are available in 
tor Department nf Pftysiis & Astronomy at the Uni- 
icriiEV of Iowa (or ijiulificil c and Males with ,i Ph D. 
degree anil experience in space pLunt.n and/or an- 
roial physifs. Present research in spate plasma 
phyiKs emphasizes analysis and interpretation or 
obseru linns of iii.igncm spheric plasmas using in- 
s_iruuicni.it inn un board earih-urtiiiing spate*. raft In 
the IMP and ISF.F. Missions. 1 he Uunrrsiiy of In- 
tea's ftlnhal imaging insiru menial inn mi the jpjee- 
trali Dynamics r'xpInTcr I is the source ol an exten- 


(VI, Bl). The Scieiniu/EiiKincer would assist in die 
ilcvekipmcm of new VLB! data acquisition electron- 
ics ns well as assist with die processing and analysis 
nf data taken fur the NASA Crustal Dynamics 
Prinetl. The applicant should have a Ph.D. or its 
equivalent in radio astronomy or related field. Some 


SERVICES, SUPPLIES, COURSES, 
AND ANNOUNCEMENTS 


To Do Today 


engineering knowledge and experience with elec- 
tronics is needed ann a knowledge of computer and 
microprocessor programming would be an asset. 


THE ARCTIC SCIENCE PRIZE 


Please write, enclosing resumes to: 
I .TV Karaku 


J.T. Karaku 
Assistant lu the Director 


Haystack Observatory 
Wcsiford, MA 01886. 

M.l.T. is an equal onpornmiiy/affirmative action 
employer. 


sue tljij luw *»l auroral images from high aliilurlcs 
at visLnlr anil uliraip'lct w.isclrnglhi. I'huicuiictric 
oW iuii i ms are .ilui avad.il tie Bir oilier areas .iFre- 
sejiili Iru hilling the plqsii s of the upper anno- 
sphere .jml the glnlul ilistrihutinn ol atmospheric 


spneie .nni the uI»Im 1 iListrihuiuui ol alinosphrric 
i mine. I he appro jni ah' mb I ii lentil y and ilestnljc 
.liras ol his ur her espcitisc wJuth uu sup]xin ex- 


- . — e Sensing Chilr/Visldnr Professorship. 

August 1C, 1984, to June IS, 1985. Some varia- 
tion or there dates is possible. Excellent opportunity 

Fa IT inrllt fsfll-ll mhn elmivaa l» Jn * 


ptiirnrm.il iir ihrnrfiiul iriiririgaiiiiin In umc 
plasma plivsi* s amtur unrurjl physics. Kahn ami 
i*niir«jit will 1« tleietlilitied liy the aupiir jiii's nuali- 
litaii»ni ami exuciience 

A icsiuiir and the names of three persons knowl- 
nlgrjNi 1 ol apidn .mi's exuciiemc ilundil lie for- 
warded (ii. I.. A. Funk, Ire]uiiineiii nf I'hvskn A- 
Asiroiininy. I' liners in ■■( Van Allen Hall, 
Iowa ( it*. Iowa 52212 

lhrl'iiiKUii) nf Iiiwj is an jihrui.ilisc .n ruin' 
rqnal n|>| h ii limits I'lilplnyrr. 


for indie idual who desires to do research while 
(caching a very light load in the lichl or his exper- 
tise. The U.S. Naval Academy, located in historic 
Annapolis on the shore of beautiful Chesapeake 
Bay. it near Washington. D.C. and Baltimore, MD. 
Kala 17 commensurate with applicant's background. 
Coiuwerjble latitude of action exists in travel, pub- 
u shins, etc. Within limitations funding for travel is 
available. Earned Ph D. required. Please send resit- 
■nc and Ibt ol publications together with the names 
and addresses of three references to: Professor 


Program Maiuger/Alr-Sra Interaction. NASA 
VliMihiii.il irr * thranw. I’ik'c«wi 1)j,iii«!i ii ^cckm 
« ."idi.l.iit i ti'i | .I uiiniig. <|i'i«-|n|iiiig am] implc- 


John l. Hull man. Chairman, Faculty Search Cora 
niiitee. I Icean.igraphy Detiarimcni, U.S. Naval 
A* ailcn iy, Anna|Hilis, MI) 21402. Closing date: 


March I. 1981. 

An equal opportunity employer. 
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■■ii-iivhisC .| itn-iiidh iru-jri h | in .gram uidiiuig sjiH- 
hlr (rihiiiiiiiL-i m rlic ft* ui'i.il aira ol .lii-sca iuirrjt- 
ti"!! S|* i ifi'.iliv in, huh'il is she nw uf i.stdhte 


.. .. . — .... .... ........ i , iih in i,iiriu[r 

najiru'iiic-itv ituraiieri/e lire mrl.iu- wind liehl. 
. 111*1 trie «'Ilt « i «*l uulne wiitiK i*n uiiiKT-ixcdii *ur- 

ipim yn.il liu it .iSilitv m > uiuniiitii- 

i are eilri livrls, 2i ilcinnmualrd expriiciue in dm- 
iiLiiiingKrigiii.iliris-.iich. S) pnwatti iii.iiuurnieni 
nwirpnii 1 , .iihI knuhiinlg^ u| ii1i%)ic.il iKCjnus- 
laphy t.w 11 1 5. i>irh t.slniv s.ingci ri*>iu $l|.27vtn 


The Univeriily or New Mcxlco/Mua Spectrometry. 

I In- llciMriiiiciit nf Ccnlugy. University of New 
Mrxnu. Alln[queri|iic. is seeking up|ilicants fur a 
Ucie.iic h Associate III |MisitIiiu m ihe stable fsuinpc 
laboratory. Ihe |xisilioii Includes responsibility for 
iipcratHin and maintenance of mass ipectromclcn 
and high vacuum extraction systems, sample prepa- 
raiiun and isotopic analyses. The position also pru- 
v tiles npporiuuiiics fnr collaborative research in iso- 
tope geochemistry leading to publication. A Ph.D. in 


The North Slope Borough Is pleased 
to announce the establishment of 
The Arotlc Science Prize. The Prize 
($ 10 , 000 ) la to be given to distinguished 
scientists who have made significant 
contributions to men's understanding 
of natural processes In the Arctic. The 
purposes of the Prize ere; to sarva aa 
recognition of the recipient's contrlbu- 
tloni, to further stimulate excellence In 
arctic science^ and to focus attention 
upon tha Arotlc and Its unique prob- 
lem! An 1 1 member Candidate Review 
Committee will make the nominations 
and select the reolplent 

The North Slope Borough Is a local 
jurisdiction (county-llke) that occupies 
most of the Alaskan Arctic. Tha 
Borough Is very large (88,000 square 
miles) and sparsely populated (approx- 
imately 0,000 people). 

Further Information regarding tha 
Arotlc Science Prize can be obtained 
from: 


Call AGU 
at 800-424-2488 

• Order books/ journals 

• Request membership 
applications 
• Register for meeting 
• Place advertisement 

in Eos 

i • Change address 


STUDENT OPPORTUNITIES 


Opportunity for Graduate Study In Igneous Petrol 
arWuntnnf* rrai-hnnlMni c n ..,u. 


Eugene Brower, Mayor 
North Slope Boraugh 
BoxB9 

Barrow, Alaska 90723 


at Southern Methodist University in Dallas, Texas 
seeks outstanding individuals interested in a PhD 
program in igneous petrology and/or isotope geo- 
chemistry. The successful applicant should have a 
strong background in geology, chemistry, and math- 
ematics and an int .rest in volcanic processes. Re- 
search will involve participation in a field-oriented 
petrological, geochemical, and isotopic study of Late 
Cenozoic yolranism in the Chilean Andes. For fur- 


ther details and 
Dr. R. 


ilications please contact either; 
lurmnn ivlSl fiCiOOiVJR 


Dr. R-S. Harmon 1214) 692-3075 
or 

Dr. M. A. Duncan (214) 692-2752 
Department of Geological Sciences 
Southern Methodist University 
Dallas, Texas 75275. 



AGU Membership 
Applications 


A| ijilir.il ii ms l>>r iiirtii bet slit j> luve lice It re 
teivid In >in rite hiUuttiiig iiiiln jilu.iK | |, c . 
letter utter rhe untie ilem tie* the tmiiHued 
priuurv xntimi .itlili.uion. 

Ifenv% U. 1 Alijib.tnel (( )). |u|j,i c;. Allen 
(II). <>m-ihMvii I. Anti m flil*). Andrew Ha- 
kirn If IF. C A. Hengtx»ii 1 1). I'altiiiu A. 
Beige (S), Peter R Hct/erlO). Pierre Huivin 
i*l, Mirluel V. I .i[xihi;iiiu> |Py. M,irlin 
Clijinun (Si. l.hii.Vn,i K (.hen (Vy. Timothy 
|. ( hike (S>. Steven (.. Ci mu. tide (GP), Mi. 
diele Dernier (II). (i M. lv,w (Ti. Curl E. 
Ln.ipcr <G», I)e.m A. Dunn {(». |. B. Eu-r- 
iiiRli-mi (S) 

Putin j.) Foni-lhll (S». Allvrtu flicsccke (S), 
C>ren.t Anne C>ixMirrcli (V). J. Frederick 
hMsdeiU). Mur vann ii. Helfcriv |T>. (Jlu lo- 
nannenen (O). Jeffrey T. KiehliMi. ufTm 
Paul LaihEe f Hi. Liu M. Lupei (S>, pei Cr A. 
Lundberg fO>, Kivothi Maezaua (SM). Nur- 
»>"'* Mwwla (V). Ron.iltl K. Mathenev (V) 
t aih> McGuire (Gl.C. Ujn Miller (V),J. uir- 
nt* NenbuE.I (lit. Brian t:. Nirhulx iS), Tevlit 

DvriiirO/(.in«l;irli(Tl.Ji ihuS. Pern (A» C 

-Stephen Pius i T*. Jrihn C. Pohlnun fS|. ir.Im 
M- yntrm (UP, | [). Ri FlfK . r , S) . | lf j liri & 
Kv.hdcnlmrg «H|. Sei-Itl„ Sjimb ((),. [|it!eo 

!v» 1?' ,| ’ ;V ,S,M l ljr ' 1 (-Si. I'airicM I linker 
). Mann liigneniiuli tlil. Jjn L. /i«Jcr (O). 

Suiilcm Sin Ins 

K.nW AIuh.i, ill) SjihIm Anderson-Ftm- 
i t 1, < #Jrlor Kfi tniil t Uelit / 
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I . M wU rn.., (S). H,,,,,,.,, C., lll ]j|| 

(Mi. ( mg l.ltmu-r r Vj, S baton A. ( ht-s- 
?' Ui } l-SA). Del an. di \f. 

( n*ikx t\ i. Sirn l>.ili!grt'ii (Vi. Svm, j> n.. 
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l* ,k r , tl ,I,h4,n <l, k K Owens (V). 

II P^m .11 «iPj._J»i K e F Pcnudi. (S). 

I riihnd Dr (Jan m (Of. WilUim K 

Sw«m (l), Matk Reid 111). Richard \V. R„l>. 

wnt (||y. ri«lti».i|ji Suzuki (V|, Mil Imd C 

l*run ( H. /Iiijing Wang fl ). 


Meeting Report 

NASA Data 
Systems Users 


A considerable evolution has occurred in 
the past two decades in the disciplines of so- 
ar-terrestrial and interplanetary physics. Ear- 
ly research was centered around exploratory 
missions in which measurements from indi- 
vtdual scientific instruments could be mean- 
ingfully employed to advance our state or 
knowledge. As ihcse scientific disciplines have 
advanced, a much more profound, and inter- 
related. set uf questions is being posed by re- 
searchers. The result is that presem-dav in- 
v csitgattons are generally much more com- 
plex: large volumes of data arc acquired 
from multiple sensors on individual space- 
craft or from gmund-bascti systems and, 
quite often, data are needed rroin multiple 

”iTi° rd " ,u addrMS |Mrliculi,r pl,ysi - 

It is dear that research in solar-terrestrial 
phys.es during the 1980's and beyond will be 
devoted tQ intense multidisciplinary studies 
aimed at exploring very complex physical 
questions i (see the National Academy of Sci- 
entes Sa/a r -7nTrt(rw/ liesf arch far the 80 s). It 
.s m this spirit that the NASA Data Systems 
L SLrs Working (.rouD recognizes that major 


which are consistent with thoseof the 
DSUWG. In addition, the special joint data 
panel formed by the Committee on Solar and 
Space Physics and the Committee on Solar- 
Terrestrial Research (CSSP/CSTR) of the 
NAS recently finished its report, and one of 
us primary recommendations is the establish- 
ment of a computer network within the space 
physics community. 

Within this framework, the DSUWG recog- 
nizes that computer networking holds the 
most promise of meeting collaborative scien- 
nfic requirements in the most efficient and 
cost effective maimer for archived, current, 
and future data bases. The DSUWG there- 
fore recommends that NASA establish a solar 


Taner, Doug Oldenburg, Terry Deeming, 
and John Burg. 

Those who wish to present poster papers at 
the workshop should send an abstract to the 
above address by March 15. 


Magnetic Anomalies 


and space physics pilot program to create a 
Space Physics Analysis Network (SPAN) that 
would link together a large number of NASA 
space scientists. 

The DSUWG recommends that SPAN con- 
lorm to several further guidelines. The net- 
work must function so that users' needs are 
addressed while maintaining a stable environ- 
ment for facilitating correlative scientific re- 
search. The network should be built by using 
available but state-of-the-art components 
from hardware through software with the 
idea that SPAN will become a test bed for the 


August 5-17, 1985 Symposium on Magnetic 
Anomalies Over the Margins of Continents 
and Plates, Prague, Czechoslovakia. Sponsor, 
International Association of Geomagnetism 
and Aeronomy. (William J. Hinze, Depart- 
ment of Geosciences, Purdue Llniversiiy, 

West Lafayette, IN 47907; telephone 317- 
494-5982.) 

The symposium will deal with current re- 
search in using magnetic evidence to identify 
and characterize continental margins and the 
margins of present and ancient plates. Papers 
will be presented orally, and those who wish 
to submit abstracts Tor the session are asked 
to notify the symposium convenor by April 1. 


Remote Sensing 


design of data systems for future projects. 
The inclusion of the NSSDC within this net- 
work to act as a central library and data cata- 
log center is highly desirable at a very early 
stage. This same recommendation has been 
made by the CSSP/CSTR data panel. 

o her pilot programs within NASA, and with 
other interested agencies (e.g., NOAA. DOE), 
J\ e alio suggest that SPAN should use as its 
foundation the current SCAN system based 
at Marshall Space Flight Center. 

Thu meeting r cfmrt wtts contributed by D. N 

ut?, ani Zwitkl °f Alamas National 
l.abomtuiy, Los Alamos, NM 875-J5 and T L 

s l*“ "W 
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I r.,. V. * LMia systems 

L strs working (.roup recognizes that major 
future advances in solar and space physics 
will require dose collaboration among investi- 
gn'urs through interactive exchanges of scien- 
liltc imnrniaiion. Increasingly, scientists 
spend large amuums nf time cmiaciing other 
researchers in obtain data needed to solve 
given problems. Such pmhletm arc exacer- 
bated hy the lack of standards for scientific 
data hues. The uct result is that, at present. 

rtwarrhers ret or n ire the value of puif. 
iitliKiplinary studies, hut the cost hi ii,n C and 
ctlort u devastating to the research efforts. 

I Ins trend is umiihetir.il n, the needs nr solar 
and space plisiks research. 

Some 4n m icmiMs and data system manag- 
er "jciatiire 1 A Iannis Naiinti.il Eoibora- 
t«* f y Job IS-July 15. 1 UBS. it. address ri lcs «. 

■ ‘ C |ut,k 'P J " ,!4 reprcsenia- 
u*ts (■! iiMiur spate tescanh oigaiiizuthins 
wlm Mive n the NASA Data S>5irms Users 
Working c,roup (DSUWG). a committee 

S5Spj-j i ^-«h*«db f D.R 

wald'nllkh.a r U,r mCCli, ! R V,ns dlrcc,cd ,0 * 

nuking rrcnmiite, illations to NASA 

Ph»iXTT ,fg M C eHabl » , >» l *n‘ of 
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October 8-11, 1984 1984 World Confer- 
ence on Remote Sensing, Bayreuth, West 
Germany. Sponsors, University of Bayreuth, 
Texas Christian University Center for Re- 
mote Sensing and Energy Research, and In- 
ternational Sodeiy of Toxicological and Envi- 
ronmental Chemists. (Leo W. Newland. Di- 
rector, Environment Sciences Program, Texas 
Christian University, Fort Worth, TX 76129; 
telephone 817-921-7271.) 

The program is divided into two segments, 
a symposium on resource management and 
environmental planning (October 8-10), and 

A lvnrl/alt«\n An : _ _ i ■ ■ . _ 


\WLLUUk. 1 U-IU/i Ol** 1 

a workshop on acid rain and hazardous mate- 
na MOctober II.) Included in the program 

will ho nlorvir.. : 1 y . - 


Green of NASA Marshall Space Flii 
Huntsville, AL 35812. 

Announcements 


wiHbe plenary sessions, poster presentations, j 
exhibits, and discussion groups. 

All contributed papers for this conference 
will be presented as posters. The deadline for 
abstracts is April 1. 


Geothermal Resources 


Seismic Deconvolution 


? e sm,c Dec °nvoluiion 
Workshop, Vad, Colo. Sponsor; Society of 
txplorauon Geophysicists. (Svctt Treitel . 

Co - R««rch Center. 
P-O, Box 591, Tulsa, OK 74102,) 

The program will consist ofinvited talks, 
panel discussions, and contributed omrer ™ 



t, a ^ wiuiYiicu latxs, 

panel discusstons, and corilrlbuted poster oa- 

Riton. practical deconvolution, model va|lda- 
non, wavelet estimation and rentoval. and^ 
auanutatiye nieasyres of ^icesi t fr % erijph 

b * :< 5K " a , 1 Aaut ca * ts - ? 

o5? ke '? w ll J uld ^ dc KenTiarn^Kqte' 

1 v 


August 26-29, 1984 Geothermal Resources 
Council 1984 Annual Meeting. Reno, Niv. 
(Geothermal Resources Council, P.O. Box 
1350, Davis, CA 95fi 1 7; telephone 916-758- 
2360.) i 

The technical program will consist of pre- 
sentations on geothermal exploration arid de- ? 
velppment. drilling technology, reservoir en- 
gineering, high and IqW temperature power ■ * 
generation, direct use, and the legal, Instliu- . 
tionai, economic, marketing, and financing 


generation, direct use, and the legal, institu- 
tional, economic, marketing, and financing 
jjspects of geothermal energy.. The deadline 
o r submitting papers is April'2,rwith format; 
jnstractions available from the above address 
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Separates 

To Order: The order number can be 
found at the end of each abstract; use all 
digits when ordering. Only papers with 
order numbers are available from AGU. 
Corf; $3.50 for the first article and $1.00 
fur each additional article in the same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Copies of English translations of articles 
front Russian translation journals arc 
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